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HE biochemical metabolism of histidine and histamine have only recently 
Deare into focus. As we all know, a great deal of information has been 
accumulated in the last twenty-five years coneerning the intermediary —bio- 
chemical metabolism of carbohydrates. In contrast to this, only in the past 
few years have any definitive studies been made of the intermediary metabolism 
of histidine and histamine. In 1952 Sechayer' performed an experiment in 
which histamine was produced by the action of the enzyme histidine deear- 
boxvlase on a substrate containing histidine. The appearance of carbon—14 in 
the histamine which was produced attests to the authenticity of the enzymatic 
reaction. 

The next step in the intermediary metabolic transformation cf histamine 
appears to be the action of the enzyme histaminase on histamine. This re- 
action involves the addition of oxygen and the liberation of ammonia with 
the production of an end produet which as vet has been incompletely identified. 
This end product is believed to be imidazcleacetaldehyde. Unlike the situation 
with histidine decarboxylase, the histaminase reaction has been studied by 
numerous groups. This literature has recently been reviewed by MeKlroy 
and Glass? in a symposium on amino acid metabolism. 

The next step in the metabolic breakdown of histamine is the transforma- 
tion of imidazoleacetaldehyde (or whatever this substance is) to imidazoleacetic 
acid. This reaction may be mediated either by the enzyme xanthine oxidase or 
by the enzyme aldehyde dehydrogenase. Hayaishi at Washington University 
. Faas the Department of Pediatrics, State University of New York, Upstate Medical 
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gave carboxyl-labeled imidazoleacetic acid to rats and recovered a conjugate 
of imidazoleacetie acid in their urine.2. There was also found evidence of a 
D- or 6-chain earbohydrate conjugated with the imidazoleacetie acid in the 
urine. An important contribution to the human biochemical metabolism of 
histamine has recently been made by Beall and VanArsdel® of the Department 
of Internal Medicine at the University of Washington. These workers gave 
earbon'!-labeled histamine to human beings and found that it was cleared 
rapidly from plasma and appeared promptly in the urine. 
metabolites in the urine: 


They found three 
(1) imidazoleacetie acid riboside, 23 per cent; (2) 
imidazoleacetic acid, 50 per cent; (3) 1, 4+-methylimidazoleacetie acid, 23 per 


cent; and (4) traces of methylhistamine. 





Fig. 1.—Typical lesions of urticaria pigmentosa in an infant. Lesions in the right flank show 


Wheals caused by friction. 

Thus, the metabolic pattern of histidine and histamine metabolism has 
finally begun te take some shape. In summary, histidine appears to be trans- 
formed into histamine by the enzyme histidine decarboxylase. In turn, hista- 
mine is transformed into imidazoleacetaldehyde or a very similar produet by 
the enzyme histaminase. Xanthine oxidase and/or aldehyde dehydrogenase 
may convert imidazoleacetic acetaldehyde to imidazoleacetic acid or the other 
urinary end products deseribed by Beall and VanArsdel.* It is only now, 
with the pathways of intermediary metabolism beginning to emerge, that it 
will be possible to make meaningful studies of possible biochemical errors of 
histamine metabolism. 
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One example of a human syndrome which may represent a biochemical 
error of histamine metabolism is urticaria pigmentosa, which has for many 
decades been considered a dermatologie and histologic curiosity. The typical] 
skin lesions of a patient with urticaria pigmentosa are shown in Fig. 1. The 
skin surfaces of the entire body were covered with brownish yellow macules 
and papules. The lesions did not blanch on pressure. When the edge of a 
tongue depressor was scraped back and forth over a lesion, a wheal surrounded 
by an erythematous zone was formed at the site of the lesion. Wheals can 
be seen in the right flank of the child shown in Fig. 1. Histologic examination 
of skin lesions from patients with this syndrome reveals an abnormal accu- 
mulation of mast cells. It is important, however, to be aware that the usual 
hematoxylin and eosin stain is inadequate to demonstrate mast eells and that 
(tiemsa’s stain or toluidine blue must be used.*| The syndrome may easily be 


mistaken fer hemorrhagie purpura. 





MAST CELL 





POSSIBLE AFFINITIES 
OF HEPARIN GRANULES 





H-B HEPARIN-BASOPHILIC STAIN 
H-H HEPARIN-HISTAMINE 
H-P HEPAR!IN-PROTAMINE 
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Fig. 2.—Surrealistic picture of the human mast cell and its heparin granules. 


Mast cells have been tound to be associated with skin pigmentation and 
with several chemically identifiable substanees—hyaluronie acid, histamine, 
and heparin. In rodents, the mast cell contains serotcnin (5-hydroxytrypta- 
mine), but the human mast cell contains no appreciable quantity of serotonin.? 
Hig. 2 presents, in diagrammatic fashion, some recent coneepts regarding the 
mast eell. Considerable liberties have been taken with the precise shape of the 
intracellular granules. Previous studies have indicated that mast cells con- 
tain extraordinary concentrations of heparin and of histamine. The evidence 
is very strong that the histamine of mast cells is present in the metachromatic 
granules of these cells. It has been hypothesized that the organie acid heparin 
is the basophilic material of the mast-cell granules and that histamine is the 
organic base with which the heparin is associated. 
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In Fig. 2 the symbol H-B refers to bonding between heparin and the 
basophilic stain that results in the optically visible granules of the mast cell, 
The symbol H-H’ refers to the bonding between heparin and histamine that 
is believed to occur normally in mast cells. The symbol H-P refers to bonding 
between heparin and an organic base, such as protamine, that may also oceur 
under some conditions. 

It is possible that there is an etiological connection between the urticarial 
reactions and the dermatographia in urticaria pigmentosa and the histamine 
or histamine-like substance in the hyperplastic mast cells. On the basis of 
the schema presented in Fig. 2, one could also postulate that the discharge of 
histamine or histamine-like substances by these cells might disrupt the heparin- 
histamine bond and make available more positions for the union between 
heparin and the basophilic stain. One possibility is that the metabolic error 
in urticaria pigmentosa is congenital inadequacy of an enzyme involved in 
the degradation of histamine or of heparin. There are at present no data to 
indicate whether the enzymatie defect is primary to the intermediary catabolism 
of histamine or of heparin. The proliferation of mast cells may be a homeostatic 
reaction to provide an intracellular ‘‘storage’’ place for these compounds 
which are so potent when free in plasma. Another possibility is excessive 
multiplication of mast cells due to a somatic mutation in that cell series. 

Now I would like te make some general remarks concerning the present 
state of knowledge of human biochemical metabolism in the United States. 
During the past year the National Science Advisory Committee suggested a 
program in space science which provided the basis for proposals made by 
the Administration for the organization of a space ageney. For purposes of 
publie information, a statement was issued entitled ‘‘Introduction to Outer 
Space.’’ This action possibly reflected a sense of urgeney in connection with 
the international competition for the exploration of outer space which exists 
between the U.S.S.R. and the U.S.A. The discussion which follows explains 
the relationship of this to our progress in biochemical research. 

In contrast, there has been little public recognition or awareness of the 
massive contributions of the western world in the bioechemieal-metabolic field, 
a field of science which is relatively undeveloped in the U.S.S.R. This apparent 
difference in areas of scientifie emphasis between the U.S.A. and the U.S.S.R. 
deserves attention. If a public statement on this subject were issued, it might 
be entitled ‘‘Introduction to Inner Space,” for there is a surprising degree of 
similarity between the problems of scientific method encountered in either field. 

In the beginning, the telescope and microscope, respectively, were the 
instruments of the explorers of outer and of inner space. The optical telescope 
is being supplemented by the radiotelescope, and more recently electronic 
data about space are being received from artificial satellites. Similarly, the 
optical microscope is giving way to the eleetron microscope, and now the 
seerets of intracellular space are being solved by biophysieal and biochemical! 
techniques. Biochemical data concerning the inside of the cell are presently 
being received in ultraviolet and infrared speetrophotometers and spectro- 
photofluorometers. 
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A recent statement by a Soviet pharmacologist supports the position 
taken above. The New York Times quoted Dr. Sergey V. Anichkov, head of 
the Department of Pharmacology, Sanitary-Hygiene Medical Institute, Lenin- 
erad, as follows: **...Seviet scientists conducted research in that field 
|neuropharmacology] by studying the effect of a drug on the entire body. 
American scientists concentrated more on the drug’s action at the level of 
individual cells.” What the Soviet pharmacolegist, possibly unwittingly, was 
describing was the biochemical sophistication of modern pharmacologic re- 
search in this country. Thirty vears ago United States pharmacologists, too, 
were mostly studying over-all drug actions on the whole animal, but the 
rapid acquisition of biochemical knowledge in the western world recently has 
pushed the frontiers of biologic research to the intracellular space, and now 
even to molecular arrangements. | 

It seems appropriate to deseribe the enormous gains which the western 
world has made in this area of medical research, so that the public and Congress 
will continue to give full support to our efforts. We can take pride in our 
pre-eminent positicn in the exploration of inner space, in our rapidly increasing 
knowledge of human biochemical metabolism. Public knowledge of this solid 
achievement should not be overshadowed by the tensions of the present race 
for cuter space.- 

The author is indebted to Dr. Robert E. Greenberg for many helpful suggestions and 
to Mrs, Artelissa Tice Lipfert who drew Fig. 2. 
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STATISTICAL STUDY OF THE THERAPEUTIC RATIO OF 
DEXAMETHASONE (DECADRON), A NEW CORTICOSTEROID* 


Comparative Study of Dexamethasone and Prednisone in 
Treatment of Ragweed Pollinosis 


Earl B. Brown, M.D., Thomas Seideman, M.D., A. B. Seigelaub, B.A.., 
and Charles Popovitz, M.D., New York, N. Y. 


pees a decade has elapsed since Carryer and associates! reported the first 
elinical use of cortisone for the relief of symptoms induced by allergy. 
Since then synthesis of cortisone and modification of its basic molecular structure 
have resulted in many analogues with increased potency and diminished side 
reactions. The latest of these is dexamethasone, an analogue of prednisolone to 
which has been added a fluorine atom at carbon 9 and a methyl radical at 
carbon 16. 

Bunim and his co-werkers* reported favorably on the use of this new 
preparation in the treatment of patients with rheumatoid arthritis. Studies 
on thirty patients with various allergie disorders who were on constant steroid 
therapy also impressed us favorably. 

It was our impression that this drug had five to six times the potency of 
prednisolone, with no apparent increase in side reactions. Previous experience** 
had shown us that a double-blind study involving patients sensitive to ragweed 
was prcbably one of the better methods of testing the therapeutic ratio of a 
new potent steroid compound. The patients used in this study all live in the 
same general environment; thus, in almost all instances they were exposed to 
an equal amount of pollen on the same day. Since it has been amply proved 
that corticosteroids will relieve symptoms cf ragweed pollinosis, controls were 
not used in this study. 


PROCEDURE 


One hundred twenty-three patients whe had either responded poorly to 
hyposensitization or had no previous treatment were followed in this study. 
Of these, sixty-six were placed on dexamethasone and fifty-seven were given 
prednisone. Since there was no clinical difference between the therapeutic 

From the Division of Medicine (Allergy IT) and Social Medicine of Montefiore Hospital. 

Received for publication Feb. 6, 1959. 

: *Drs. Elmer Alpert and Nicholas Capeci of Merck Sharp & Dohme Research Laboratories, 
Division of Merck & Co., Inc., generously supplied dexamethasone as Decadron and prednisone 


as Deltra. 
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effects of prednisone and prednisolone,*® prednisone was used in this study. A 
vious study* had shown that 20 mg. of prednisone per day was adequate to 

pre : 4 

give at least 75 per cent relief to seventy-five out of seventy-nine patients. 

Since dexamethasone was presumed to be five to six times more potent, a dosage 

of 2.25 mg. of dexamethasone was compared with 15 mg. of prednisone per day. 
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The study was conducted by the double-blind method. Neither the doctor, the 
nurse, nor the patient knew which drug was given. The steroids were dis- 
tributed in vials containing twenty-one tablets of 0.75 mg. of dexamethasone or 
5 mg. of prednisone. Each vial was numbered from 1 to 150. A master list 
showing the assignment of drugs to numbers was available to the statistician 
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only. Once started on a preparation, the patient continued on the same mediea- 
tion throughout the period of study. In all cases diagnosis of ragweed pollino- 
sis was confirmed by history and by intracutaneous tests. Hyposensitization 
therapy was continued throughout the study in all patients who had been seen 
prior to June, 1958. 

Each patient was given a card, described previously,* to record his symp- 
toms. In this way a daily tabulation of symptoms (severe, moderate, slight, 
or none) was recorded. A duplicate card was maintained by the statistician. 
On the reverse side of the duplicate card there was a check list of all previously 
noted common side reactions induced by steroid medications. Each patient was 
required to return weekly for one week’s supply of medication and to exchange 
the old vial for a new one bearing the same number. The patient was seen by 
one of the physician authors, and any side reactions were noted. The quantity 
of unused tablets remaining in the returned vial was also noted, unknown to the 
patient. Each patient’s report of symptoms, side reactions, and other data was 
transeribed to the master list. As each patient completed his course of treat- 
ment, his card was collected and an IBM ecard was punched. The data were 
then tabulated from these punch eards. Of the sixty-six patients on dexa- 
methasone, 44 per cent were males with a mean age of 35 years, and they 
had spent an average of seventeen days on this steroid. Of the fifty-seven patients 
on prednisone, 44 per cent were males with a mean age of 33 years, and 
they had spent an average of nineteen days on the drug. 


RESULTS 

Pollen counts were charted from August 25 to September 21. As indicated 
by Fig. 1, patients on dexamethasone (Decadron) had more symptom-free days 
than those on prednisone. When the pollen count was at its height, however, 
the dexamethasone was far superior to prednisone (Table Il). From the results 


TABLE III. Patients WitTH No SyMpToMS 














rs as NO PER CENT WITH 
PREPARATION SYMPTOMS SYMPTOMS TOTAL NO SYMPTOMS 
Dexamethasone (Decadron) 455 500 955 47.6 
Prednisone (Deltra) 307 570 877 35.0 
Totals 762 1,070 1,832 41.6 





Probability of difference (47.6 per cent—35.0 per cent) is significant at 0.01 level. 


of the five weekly periods (Table III), a significant difference in relief obtained 
was noted between the two preparations. Of the patients on dexamethasone, 
48 per cent were symptom-free as compared to 35 per cent of those on prednisone, 
while only 7 per cent on dexamethasone had severe symptoms as compared 
to 12 per cent on prednisone (Fig. 2 and Table IV). 

This increased efficacy in relief of symptoms was achieved without signifi- 
cant increase in side reactions (Table V). New side effects noted in patients 
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on dexamethasone not previously noted on prednisolone (Table VI) included 
an increase in libido in one woman and a complaint of muscular weakness jn 
another. 


PATIENTS with SEVERE SYMPTOMS 
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Records of patients’ weekly weight changes were also maintained. These 
indicated that differences between the two preparations for most types of weight 
change were not significant. Only with reference to both a gain and a loss of 
weight in the same patients was the difference statistically significant. That is, 
only 1.5 per cent of patients on dexamethasone showed both a gain and a loss 
during the period, as compared with 10.5 per cent of the patients on prednisone. 
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TABLE LV. PATIENTS WITH SEVERE SYMPTOMS 
EOE l l PER CENT 
SEVERE OTHER OR | WITH SEVERE 
PREPARATION | SYMPTOMS NO SYMPTOMS TOTAL SYMPTOMS 
Dexamethasone (Decadron) 71 884 955 7.4 
Prednisone (Deltra) 114 763 877 ? 13.0 
Totals: 185 1,647 1,832 10.1 aa 





Probability of difference (7.4 per cent—13.0 per cent) is significant at 0.01 level. 


TABLE V. PATIENTS WITH SIDE REACTIONS 



































bia —— ses | | | PER CENT — 
NO SIDE WITH SIDE | WITH NO 
PREPARATION | REACTION | REACTION | TOTAL .| REACTION 
Dexamethasone (Deeadron ) 25 41 66 37.9 
Prednisone (Deltra) 28 29 57 49.1 
“Totals” 53 70 123 43.3 
Probability of difference (37.9 per cent—49.1 per cent) is not significant. 
TABLE VI. SIDE REACTIONS 
"SIDE REACTION — | DEXAMETHASONE | — PREDNISONE | ss TOTAL 
Patients with reactions 41 (100 %) 29 (100 %) 70 (100 %) 
Genitourinary system 83.4 62.1 75.7 
Urinary frequency 39.0 31.0 35.7 
Nocturia 46.3 31.0 40.0 
Gastrointestinal system 80.5 65.5 74.3 
Heartburn 19.5 17.2 18.6 
Flatulence BE 13.8 15.7 
Abdominal cramps 12.2 10.3 11.4 
Appetite change 12.2 10.3 11.4 
Epigastric distress 9.8 6.9 8.6 
Constipation 7.3 3.4 5.7 
Hyperacidity 2.4 — 1.4 
Nausea — 3.4 1.4 
Nervous system 78.0 62.1 71.4 
Insomnia 34.1 10.3 24.3 
Euphoria 22.0 6.9 15.7 
Headache 9.8 24.1 15.7 
Fatigue 9.8 20.7 14.3 
Libido 2.4 ~— 1.4 
Muscular 12.2 10.3 11.4 
Cramps 9.8 10.8 10.0 
Weakness 2.4 — 1.4 
Skin 12.2 — 74 
Acneform eruption 9.8 5.7 
Itehing 1.4 — 1.4 
Cardiovascular 7.3 20.6 12.9 
Palpitation 2.4 17.2 8.6 
Flushing of face 4.9 3.4 4.3 
Metabolic — 3.4 1.4 
Moonface — 3.4 1.4 





: Note: Percentages add up to more than 100 per cent because of multiple reactions occur- 
ring in patients. Dexamethasone caused an average of 2.76 reactions per patient, while pred- 
nisone produced an average of 2.24 per patient. 
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COMMENT 


Dexamethasone has been shown to be a potent new steroid with a favorable 
dosage ratio. With only one-seventh the dose (2.25 mg. versus 15.0 mg.), 
dexamethasone is more effective than prednisone in the treatment of ragweed 
pollinosis, particularly during periods of high pollen count, without a significant 
increase in side reactions. In all probability, if the same amount of relief as 
that obtained with prednisone is desired, much smaller doses of dexamethasone 
ean be used with a correspondingly lower incidence of side reactions. 


TABLE VII. WEIGHT CHANGE 























NUMBER OF PATIENTS PER CENT OF PATIENTS 

TYPE OF DEXA- PREDNI- DEXA- PREDNI- 

CHANGE METHASONE SONE TOTAL METHASONE SONE TOTAL 
None 30 22 52 45.5 38.6 42.3 
Gain 28 23 Oil 42.4 40.4 41.4 
Loss 7 6 13 10.6 10.5 10.6 
Gain and loss 1 6 f 15 10.5 5.7 
Totals 66 AY 123 100.0 100.0 100.0 





It is interesting to note that even on these relatively small doses, over a 
short span of time side reactions were reported by more than 50 per cent of 
the patients on both preparations. In no case was it necessary to stop medica- 
tion because of these undesirable effects, but of course all these patients were 
supervised closely. 


SUMMARY 


1. Statistical anaylsis comparing daily doses of 2.25 mg. of dexamethasone 
with 15.0 mg. of prednisone in the treatment of ragweed pollinosis is reported. 

2. Dexamethasone in a dose only one-seventh as large, is more effective than 
prednisone for relief of symptoms induced by ragweed pollen. 

3. There was no significant difference in side reactions in patients on the 
two preparations. 

4. There was significantly less weight change of both gain and loss in the 
same patients on dexamethasone than on prednisone. 

5. There were no significant differences between the two preparations for 
all other types of weight changes (gain only, loss only, no change in weight). 

6. Dexamethasone is a potent new corticosteroid which may be given in 
a smaller dose. 
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EYE TESTS WITH INHALANT ALLERGENS 


Their Feasibility, Indications, and Clinical Value 


Louis Tuft, M.D., L. N. Ettelson, M.D., K. Gupta, M.D., and Charles Krueger, M.D., 
Philadelphia, Pa. 


|’ HAS long been known that the conjunctival or eye test is a valid means for 
determining allergic sensitivity. For example, in patients allergic to horse 
serum it has been employed to determine tissue sensitivity. Thus, when the 
skin test is positive to horse serum and the eye test is negative, a constitutional 
reaction resulting from the administration of horse serum is considered less 
likely than when both the skin and eye tests are positive. The eye test also has 
been employed to detect clinical sensitivity to pollens in hay fever patients with 
negative skin test reactions and positive clinical histories, for if the eye test 
with pollen is negative, it generally is believed that the patient has no clinical 
sensitivity to that pollen. 

Actually, the sole indications for the eye test’s use, according to a recent 
textbook by Vaughn and Black,’ are in patients in whom the positive skin test 
reactions do not coincide with the symptoms (for example, when several plants, 
such as the trees or grasses, which pollinate at the same time have given posi- 
tive skin reactions). According to Sheldon and colleagues,? the test is used 
only when the patient gives a clear-cut history of symptoms during the pollen 
season but has a negative skin test reaction to the suspected pollen. The only 
published report of the use of inhalants other than horse serum and pollens was 
that by Abram,* who performed eye tests not only with dry pollens but also 
with powdered house dust in a series of 490 patients. 

Despite these reports, the eye test has found only limited use. This has 
been attributed to the following disadvantages of the test?: 


1. Marked positive reactions caused discomfort to the patient, pro- 
ducing irritation, itching, and lacrimation and, in some eases, conjune- 
tivitis. 

2. Only one or two tests could be made at a time. 

3. The test is not applicable to infants or young children. 


Perhaps because of these disadvantages, Peshkin® recently stated that the 
eye test should never be employed in patients who give positive scratch test 
reactions. 


From the Clinic of Allergy and Applied Immunology, Temple University Medical Center. 


Read before the annual meeting of the American Academy of Allergy, St. Louis, Missouri, 
February, 1956. 


Received for publication Feb. 25, 1959. 
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We became interested in the use of the eye test during the course of our 
studies of sensitization as applied to skin tests. We were looking for an ob- 
jective means of determining whether positive skin test reactions to certain 
allergens are clinically significant. We first considered using the nasal test® 
which we had used previously with pollen allergens, since a positive nasal test 
would more closely simulate the clinical picture. Unfortunately, the use of the 
nasal test often is prevented by obstacles not offered by the eye test. For ex- 
ample, in contrast to the eye test, only one nasal test can be done at a sitting. 
Even though the immediate reaction might be negative after the initial nasal 
instillation, delayed reactions may appear within a few hours; hence, even 
though a negative test is obtained, it still is unwise to try more than one nasal 
test at a time. Furthermore, nasal tests cannot be done in patients whose nasal 
passages are obstructed, a condition which does not prevent performance of 
the eye test; nor can nasal tests be done in patients with hyperesthetie or irri- 
table nasal membranes which react even to the control material (pine pollen 
or tale). Finally, if the reaction to the nasal test is markedly positive, it may 
set off a bout of sneezing and coryza which. sometimes is more difficult to control 
than a positive conjunctival reaction. Therefore, we undertook a study of the 
eye tests with inhalant allergens to include not only pollens but also other in- 
halants. It is the purpose of the present report to summarize our findings and 
the results of these studies. 


PROCEDURE 

Since we were using dry powdered materials whose possible irritating quali- 
ties were unknown, we first attempted to develop a standard technique that 
could be applied to all patients. Several diverse areas of the lower conjunctival 
sae were used to determine which part was preferable. The materials employed 
were finely micronized powdered allergens ordinarily used for serateh tests.* 
At first, the test allergen was instilled by means of a cotton-tipped toothpick 
which is prepared by dipping the toothpick first in collodion and then thinly 
and firmly wrapping it with a thin wisp of cotton. Later, in an attempt to 
roughly standardize the amount being instilled, we used a small stainless steel 
wire with a terminal loop i mm. in diameter. This was inserted into the cork 
of a small vial (5 or 10 ml.) so that the loop extended down into the powdered 
allergen. In the actual performance of the test, we instilled a loopful of the 
allergen into the conjunctival sae simply by flicking the wire when the loop 
containing the allergen was close to the mucosa of the pulled-down lower eyelid. 
The allergen thus could be instilled into the sae without the loop touching the 
membrane. In the absence of wire loops, the same procedure is followed with 
the cotton-tipped toothpick. 

Some of the powders, when first instilled, produced a momentary feeling 
of irritation. This quickly subsided in patients with negative tests, but in those 
Yiving positive tests the reaction would begin within a few minutes and would 


*The powdered allergens used in the eye tests were purchased from C. G. Blatt and Co., 
Independence, Missouri, and were previously defatted by them before shipment to us. 
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reach its maximum in five to ten minutes. Regardless of whether the allergen 
was instilled into the outer third, middle third, or inner third, the instilled 
materials usually would conglomerate into a small mass which would be washed 
toward the canthus. This mass could be removed easily with a cotton-tipped 
toothpick; this was always done at the end of ten minutes, regardless of whether 
or not the patient had a positive reaction. In patients in whom no such mass 
was produced (for instance, those tested with glue or karaya gum), the eye 
was flushed with normal saline solution to wash out any irritating material and 
to prevent a delayed reaction. 


TABLE I. SUMMARY OF EYE TEST REACTIONS WITH INHALANT ALLERGENS 











ALLERGEN | PER CENT POSITIVE | PER CENT NEGATIVE | TOTAL TESTS 
Cat epithelium 22.4 77.6 156 “ta 
Cow epithelium 14.6 85.4 82 
Dog epithelium 15.2 84.8 164 
Goat epithelium 9.6 90.4 52 
Horse epithelium 31.0 69.0 42 
Rabbit epithelium 66.7 33.3 3 
Corn 0.0 100.0 3 
Rice 10.2 89.8 49 
Rye 28.1 71.9 139 
Wheat 15.8 84.2 146 
Cottonseed 6.6 93.4 167 
Flaxseed 9.6 90.4 73 
Dust 53.1 46.9 209 
Feathers 27.3 72.7 165 
Glue 8.6 91.4 105 
Kapok 12.8 87.2 149 
Karaya gum 2.0 98.0 98 
Orris root 21.3 78.7 94 
Pyrethrum 21.9 78.1 105 
Silk 21.4 78.6 131 
Tobacco 46.0 54.0 87 
Wool 20.0 80.0 155 





Complete eye tests were done routinely in many patients. We first tested 
these patients with those allergens which, according to the reactions to the skin 
tests done with their extracts, were least likely to provoke a positive test; then 
we tried those more likely to be positive. Thus, tests were done first with the 
following powders: cottonseed, kapok, orris root, glue, rye, wheat, cat dander, 
dog dander, silk, and pyrethrum. Tests then were performed with dust, chicken 
feathers, duck feathers, and goose feathers (later combined into a mixture in 
equal parts and labeled ‘‘feathers’’), wool, karaya gum, and tobaceo (Tables 
IT and II). In special instances, as indicated by the clinical history, testing was 
done with specific grass, weed, and/or tree pollens and with atmospheric molds. 

In order to ascertain whether the materials used would in themselves in- 
duce irritating, nonspecific, or false positive reactions, we first studied a group 
of patients with either nonrespiratory allergies or with completely negative 
skin test reactions to inhalants. Once it was determined that the powdered 
materials did not induce nonspecific positive reactions in this control group, 
we then tested patients with known or suspected inhalant allergy. We did eye 
tests at first only to those inhalants (including pollens and molds) to which 

























ergy 
959 











AT geome, 


Tike RRC PO are 






















ty 
4 
a 


EYE TESTS WITH INHALANT ALLERGENS 495 


ee 
the patient had given positive skin test reactions. After our experience with 
the eye test verified its possible clinical usefulness, however, we did complete 
eve tests with all inhalant allergens on as many patients as possible right after 
the completion of the history and clinical examination, either independently or 
coincident with the skin testing and often without knowledge of the results of 
the latter. 

At the beginning of the study, only one eye was used at a time for testing, 
the other eye being used as a control. Repeated instillations with different 
allergens were made every ten minutes until a positive reaction was obtained. 


TABLE II. SUMMARY OF EYE TEST REACTIONS WITH POLLENS AND MOLDS 











ALLERGEN | PER CENT POSITIVE | PER CENT NEGATIVE | TOTAL TESTS 
Ragweed 58.6 41.4 302 
Timothy 20.9 79.1 306 
Plantain 16.6 83.4 277 
Ash 23.5 76.5 85 
Beech 21.5 78.5 93 
Bireh 1.9 98.1 107 
Elm 8.3 91.7 84 
Hickory 6.7 93.3 89 
Maple 35.6 64.4 87 
Oak 22.2 77.8 99 
Poplar 25.9 74.1 93 
Sycamore 29.6 70.4 125 
Alternaria 32.5 67.5 231 
Hormodendrum 20.3 79.7 123 





We thus were able to do eight to ten tests in a period of one to one and one-half 
hours and to do tests with all the inhalant allergens in three to five sittings. We 
then began using the eyes alternately until a positive reaction was obtained. 
By doing this, we could do more tests at a single sitting, provided no positive 
reactions occurred, so that the time required for complete eye testing was further 
reduced. 

Reactions were graded and recorded, according to the degree of congestion 
of the conjunctival mucosa, in the same manner as skin test reactions: nega- 
tive (—), slight (+), moderate (++), or marked (+++). When doubt existed as 
to whether a reaction should be considered negative or slight, it was recorded 
as a doubtful positive and repeated whenever possible. For purposes of sta- 
tistical evaluation in tabulating our results, however, all doubtful reactions, 
even if verified by retesting, were recorded as negative. 

In patients with positive eye test reactions, in addition to removing the 
remainder of the instilled allergen, we counteracted the reaction by instilling 
a suitable medicated solution. This gave us the opportunity of studying the 
effect of various solutions commonly used or advocated for use in allergie con- 
junctivitis. The results of these studies, which have been reported separately,’ 
show that a solution of one part of 1:1,000 epinephrine and three parts of rose 
water is best. None of the solutions eliminated the congestion of the marked 
reactions quickly, however, even though the patient had no subjective symptoms. 
When the reaction was slight, we found that it usually would clear spontaneously 
within an hour. In patients with moderate or marked positive reactions, the 
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congestion would persist for longer periods if allowed to do so. To prevent 
this from taking place, we removed the allergen from the conjunctival sae by 
means of a wisp of cotton on the end of a toothpick as soon as signs of moderate 
to marked congestion were noted, which usually would be within two to three 
minutes after the instillation. The sae then was flushed with a few drops of 
normal saline or rose water solution, after which one or two drops of an 
ophthalmic decongestant (usually one containing epinephrine) was instilled, 
Following this procedure, the congestion usually would disappear within a few 
minutes in patients with slight or moderate reactions and more slowly in those 
with marked ones. In the latter instances, further tests could be done even 
though the ophthalmic solution had been instilled previously. 


No irritation followed the instillation of most inhalant allergens into the 
conjunctival sae. However, instillation of tobacco allergen in all patients tested 
was followed by a slight burning sensation which disappeared in two to three 
minutes and seldom induced a nonspecific or false positive reaction. In pa- 
tients with positive reactions, signs of the initial irritation disappeared quickly 
following the instillation but were followed in five to ten minutes by the specific 
positive reaction. In almost 50 per cent of the patients, instillation of both 
pyrethrum and glue powders produced similar temporary burning sensations 
but, as with tobacco, those discomforts did not interfere with the performance 
of the test or with the elicitation of a specific positive reaction. 


REACTIONS 


Untoward reactions resulting from instillation of the inhalant allergens 
were infrequent and usually were mild, considering the large number of tests 
(more than 5,000) which have been performed by us and other members of our 
clinic staff. Most reactions were immediate in onset and were easily recognized 
and treated. Karly in our experience, one patient with a marked positive eye 
reaction had marked edema of the conjunctival sac; several others had slight 
edema of the tissues beneath the lower lid. The edema in all these patients dis- 
appeared gradually along with the more rapid subsidence of the conjunctival 
congestion which followed the instillation of a few drops of the ophthalmic de- 
congestant. Later, as we gained more experience with these tests, such reac- 
tions were either prevented entirely or minimized by removing the allergen from 
the conjunctival sae, then flushing the latter with normal saline solution, and 
instilling the ophthalmic decongestant as soon as generalized conjunctival con- 
gestion was noted. The latter procedure also was followed if the patient com- 
plained of moderate to marked itching or burning within a few minutes after 
instillation of the allergen. It also was done in patients with negative tests in 
order to prevent the onset of delayed reactions which might produce edema of 
the lower lid. Since we have adopted these precautions routinely in all pa- 
tients, regardless of whether the reaction was negative or positive, we have had 
no reactions. 

Early in our experience, one patient developed slight subconjunctival 
hemorrhages of both eyes twelve to twenty-four hours after the performance of 
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the tests. These seemed to get worse after instillation of one of the routine 
eye solutions until we realized that the latter was making the eyes worse. Since 
the solution contained Holocaine and epinephrine, we assumed that the patient 
must have had an intolerance for one of these drugs, probably the Holoeaine; 
beeause of the patient’s objections, however, we were unable to determine which 
drug was responsible. A simple borie acid eyewash was substituted, and the 
condition gradually cleared without demonstrable residual damage as indicated 
by ophthalmologic examination. Since the ophthalmic solution used at present 
contains only epinephrine in rose water, the possibility of reactions in patients 
sensitive to Holocaine is eliminated. 

At first we did no eye tests with allergens to which the patient had a marked 
positive skin test reaction, especially in view of Peshkin’s*® warning that such 
tests may be dangerous. Since we were anxious to compare the results of eye 
and skin tests done with the same allergen, however, we began to perform eye 
tests in patients with marked positive skin test reactions. As already indicated, 
untoward reactions in these patients were prevented by the exercising of proper 
precautions. It was of interest to find, as a result of these comparative studies 
(to be reported separately), that some patients with marked positive skin test 
reactions had negative reactions by eye test. 

Of the large number of patients in whom eye tests were done, we were 
unable to perform the tests in only one patient. In this patient the instillation 
of any inhalant allergen was followed by conjunctival congestion, so further 
testing was abandoned. Such a patient was considered to have a sensitive or 
irritable conjunctival membrane similar to the irritable skin of patients with 
dermographism. 

We had little occasion to perform the eye tests upon allergie children. 
Obvious mechanical disadvantages prevented performance of the tests in very 
young children. We were able, though, to do the eye tests in a small number 
of older and cooperative children as easily as in adult patients. The two 
youngest children in our series were 4 and 6 years of age. Therefore, whenever 
necessary, and as long as the patient cooperates, eve tests can be performed in 
children, regardless of age. 


RESULTS IN CONTROL SERIES 


In order to determine whether the inhalant allergens used in eye testing 
would induce irritating or nonspecific reactions, we tested those patients least 
likely to give positive reactions to inhalants. This ineluded patients with non- 
respiratory allergies, such as urticaria or contact dermatitis, and patients with 
the nonsensitive or nonallergie forms of asthma, such as marked emphysema. 
More than thirty of these patients were tested completely with all the available 
inhalant allergens, including pollens. Eye tests in this group were entirely 
negative. This was convineing proof that, in spite of the initial burning sensa- 
tion provoked by instillation of tobacco and pyrethrum, positive eye reactions 
to the instilled inhalant allergens were not due to nonspecific irritation and 
therefore were not false positives. 
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RESULTS IN PATIENTS WITH KNOWN OR SUSPECTED INHALANT ALLERGY 


At the time of the presentation of the results of our studies at the meeting 
of the American Academy of Allergy in February, 1956, nearly 2,000 tests with 
the various inhalant allergens (including pollens and molds) had been done on 
a total of 175 patients, including both control patients and those with mis. 
cellaneous forms of respiratory allergy. Since then, many additional tests 
(now totaling more than 5,000) have been carried out in a more carefully 
selected group of patients in whom complete eye tests were not done routinely 
but only when indicated by history and/or skin test reactions. The total num- 
bers of tests to the various inhalant allergens and the incidence of positive re- 
actions are listed in Tables I and II. In assembling these data, we considered 
all tests giving doubtful positive reactions negative. Inspection of the tables 
reveals that if we exclude the pollens and molds, the other inhalants show a 
marked variation in the incidence of positive reactions. This is readily ae- 
counted for by the fact that, while routine tests with all inhalants were done 
in many patients, in many others the eye tests were done only to check positive 
skin test reactions. This was true, for example, of the eye tests done with the 
animal danders (cat, cow, dog, horse, and rabbit) and explains the relatively 
high incidence of positive reactions obtained with some of these allergens. 
Despite this selectivity, the smallest number of positive reactions (as well as 
those of least intensity) was obtained with the group which also is lowest in 
clinical and skin test sensitivity, namely, cottonseed, kapok, karaya, glue, flax- 
seed, rice, and goat hair. Likewise, a greater incidence of positive reactions was 
observed with such allergens as feathers, wool, silk, pyrethrum, rye, wheat, and 
orris root. The higher incidence noted with rye as compared to wheat and/or 
rice was noteworthy. <A possible explanation is that many of the patients tested 
to rye had early hay fever and were sensitive to grass pollens. 

The largest number of positive reactions was noted in the tests done with 
house dust; many of these positive reactions were moderate or marked in in- 
tensity. Tobacco also elicited a fairly high proportion of positive reactions, but 
it is difficult to determine the number of positive reactions which could be 
attributed to nonspecific irritation falsely interpreted in our earlier experience 
as slight reactions. On the whole, the results of the eye tests with these in- 
halants corresponded fairly well with the results of the skin tests done with 
the same allergens. 

The results of the eye tests done with pollen and mold allergens also econ- 
formed in a general way with the relative incidence of these allergens in the 
Eastern area. No attempt will be made to draw any special conclusions from 
any variation in incidence, since eye tests with the tree pollens often were done 
to determine the clinical significance of a positive skin test reaction to a specific 
tree pollen. This usually was unnecessary in patients with positive skin tests 
to timothy or ragweed, since their symptoms corresponded closely to the pollina- 
tion period of these plants. 

Eye tests with atmospheric molds were done only with alternaria and 
hormodendrum, since these molds are the most common ones in this region. 
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Because of the difficulty in securing these allergens in a finely powdered state 
similar to pollens and other inhalants, the instillation of the coarse particles of 
these molds produced a slight initial feeling of irritation similar to that pro- 
duced by a foreign body. However, this initial irritating sensation disappeared 
in a minute or two; hence, any reaction noted at the end of the ten-minute 
period was considered a specific positive. The incidence of positive eye reac- 
tions to these molds was fairly high in our series, probably because these tests 
often were done for confirmation in patients giving positive skin test reactions 
to these allergens. 


PRACTICAL CLINICAL VALUE OF THE EYE TESTS 


The clinical usefulness of eye tests with inhalant allergens can be evaluated 
only in relation to the results of skin tests done with the same allergens and in 
relation to the evidence obtained from the clinical history as to possible etio- 
logical factors. Thus, in a patient with a definite positive clinical history and 
a positive skin test, a confirmatory positive eye test reaction to the same allergen 
will add little to what has already been determined. That was true in many 
patients in the test group, especially in those with positive clinical histories and 
positive skin test reactions to such allergens as ragweed and grasses. Under 
such cireumstanees, eye tests are unnecessary, except perhaps for experimental 
or research purposes. But when the skin test reaction is positive and the clini- 
eal history is either negative or doubtful, a positive eye test may be helpful in 
determining the proper management of the patient. We found this to be espe- 
cially true in relation to house dust in the following case reports selected for 
illustration. 

Case 1.—W. J. C. a 34-year-old man, had had allergic rhinitis for many years. Skin 
tests* were positive to English plantain and to house dust (both +), but symptoms were not 
worse in summer, and the patient was not sure of the influence of dust contact. Eye tests 


were positive to orris (++) and house dust (++) but negative to timothy and English 
plantain. Desensitization was begun, therefore, only with house dust and not with pollen. 


Case 2.—-The patient was Mrs. E. B., a 33-year-old woman with nasal blockage and 
postnasal ‘‘drip’’ caused by a recurrent perennial allergic rhinitis which had been present 
for nine years with temporary relief only after symptomatic treatment. Skin tests were 
positive to house dust (+), tobacco (+), and ragweed. Eye tests were completely negative 
except for a positive reaction to house dust (++). Later, upon questioning, the patient 
remembered that she had noticed slight sneezing from dust contact but had considered it 
unimportant. Because the definite reaction noted in the eye test emphasized its necessity, 
dust desensitization was included in her treatment, with subsequent good clinical results. 
In this patient, therefore, the positive eye test reaction to dust served to verify a doubtful 
clinical history. 

It will be noted from inspection of the results of the eye tests done with 
house dust (Table I) that almost 50 per cent of these patients had negative eye 
test reactions. Since many of them had definite and often marked positive skin 
test reactions to house dust extract, the eye test often proved helpful in deciding 





*Unless otherwise specified, all skin tests referred to in this article and subsequent case 
reports were done intracutaneously. 
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whether to use the latter extract in treatment. Thus, for example, if a patient 
had a negative eye test to house dust and an indefinite or negative clinical his. 
tory of dust sensitivity, one would hesitate to institute desensitization with this 
extract. Considering the frequency with which injections of house dust ex. 
tracts are administered to patients solely upon the basis of positive skin test 
reactions, especially when a clinical history of definite sensitiveness to house 
dust is uncertain, the eye test should prove a valuable aid in deciding the neces- 
sity of treatment with house dust extracts. 

Performance of the eye test was helpful in many instances of skin sensi- 
tivity to inhalants other than dust, pollens, and molds in patients with doubtful 
or negative clinical histories. This was particularly true in cases of sensitivity 
to cat or dog dander where there might arise the question of disposal of a pet 
animal merely on the basis of a positive skin test. If the eye test with the 
dander were negative and the clinical history were doubtful, it would be diffi- 
cult to insist upon the elimination of a coveted pet animal. On the other hand, 
if the eye test were positive, this would constitute additional evidence of the 
probable etiological importance of the animal dander and would aid in making 
a definite decision, as in the following examples. 

Case 3—M. DeS., a 21-year-old woman, had allergic rhinitis and recurrent bilateral 
infraorbital edema of undetermined origin. Her skin test reaction to dog epithelium (0.05N) 
was + upon repeated tests. The patient was loathe to get rid of her pet dog without 
being sure of a causal relationship. An eye test with dog epithelium showed a marked 
positive reaction associated with slight swelling of the lower lid. The reproduction of the lid 
swelling was sufficient to convince the patient that continued contact with the dog was 
harmful. She agreed, therefore, to get rid of that source of allergenic contact, and sub- 
sequent clinical improvement was achieved. 

Case 4.—A. G., a 26-year-old man, had allergic rhinitis (seasonal and perennial). His 
eyes became itchy when he came in contact with cats but a skin test with eat epithelium 
(0.01N) was negative. An eye test with cat epithelium was strongly positive, verifying 
the clinical history. 

Case 5.—H. M., a 28-year-old man, had asthma in childhood, which responded to 
allergy treatment, including desensitization with ragweed, alternaria, and house dust 
extracts. There was a recurrence of asthma of unknown origin in the late fall of 1957. 
Upon inquiry the patient stated that he seemed worse when he visited a friend in whose 
home there was a cat. A skin test with cat epithelium was doubtful, but an eye test was 
markedly positive. The patient was instructed, therefore, to avoid this source of allergenic 
contact. 


A positive eye test likewise helped to decide the etiological significance of 
positive skin reactions to inhalant allergens other than dust, pollens, and molds, 
as illustrated in the following examples. 


Case 6.—J. E., a 30-year-old man, had perennial allergic rhinitis for many years. There 
had been many positive skin tests, including a slight positive skin test reaction to feathers. 
Eye tests were positive to feathers (++) and to other inhalant allergens, but of special 
interest in this case was the marked clinical improvement observed by the patient following 
the complete elimination of feathers from his environment. 


Case 7.—M. 8., a 42-year-old man, was a baker who had had perennial allergic 
rhinitis and asthma for a long time but was uncertain of the influence of contact with 
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flour. Skin tests to all cereals were negative, except for a doubtful positive skin test 
reaction to wheat. The eye test reaction to wheat was definitely positive (++), however, 
emphasizing its clinical significance and assisting in the outlining of treatment. 

Case 8—J. DeW. was a male patient with asthma of many years’ duration. Skin tests 
were negative to most inhalants, including pyrethrum. An eye test reaction to pyrethrum 
was positive (+); upon inquiry, the patient recalled that contact with insecticides pre- 
cipitated attacks. 

Case 9.—I. M., a 47-year-old woman, had allergic rhinitis and asthma complicating 
chronic interstitial pulmonary fibrosis (Hamman-Rich disease). Symptoms were definitely 
aggravated by inhalation of any fumes or strong ordors, especially tobacco smoke (even 
in minute amounts). A skin test to tobacco was negative, but an eye test with tobacco 
not only gave a marked positive reaction but was followed by slight constriction in the 
sternal region similar to that observed clinically by the patient. 


As already indicated, eye tests are of little value in those hay fever patients 
with definite positive skin test reactions to pollens whose pollination periods 
correspond with the period of clinical symptoms, as in cases of typical ragweed 
or grass pollinosis. However, eve tests do have definite clinie value in those 
patients with positive skin tests to pollens whose pollination periods overlap. 
In such cases we have found the eye test an invaluable aid in deciding which 
pollens were clinically significant and which should be included in treatment. 
We thus were able to treat the patients with the extracts of the specific pollens 
to which they were sensitive clinically and to which they gave positive test 
reactions instead of treating them with a shotgun mixture composed of extracts 
of pollens to which they were only skin-test positive. This is illustrated in the 
following case reports. 

Case 10.—A. R., a 20-year-old female patient, had early and late hay fever. Her 
spring symptoms began in May. Skin tests were positive to ragweed, timothy, and many 
trees, Eye tests were positive to ragweed and to timothy but negative to all skin-test- 
positive trees. On the basis of these results, the patient was treated with timothy and 
ragweed extracts only. Results were satisfactory, especially in so far as the spring symptoms 
were concerned. In this instance, the eye tests helped to exclude a number of the pollens 
which otherwise might have been ineluded in treatment. 

Case 11.—Mrs. M. L., a 27-year-old woman, had late hay fever and asthma for several 
years with questionable spring symptoms. Skin tests were positive to ragweed (+++), 
timothy (+), and hickory (+). Eye tests were positive to maple (++) but negative to 
ash, hickory, sycamore, timothy, and plantain (ragweed tests were not done). The 
patient was uncertain as to the exact time of spring symptoms, but subsequent clinical 
observations revealed that she had hay fever symptoms in late March and early April at 
the time of pollination of maple trees. The extract of maple was included subsequently 
in her treatment. In this case, the value of the eye test as an indication of clinical sensi- 
tivity was demonstrated by subsequent clinical observations. 


Clinically, the most important atmospheric mold in the Philadelphia area 
is alternaria, with hormodendrum next in frequency. While some patients have 
clinical histories suggestive of seasonal mold symptcms, the clinical picture in 
others is by no means distinct. Etiological diagnosis is complicated further by 
the occurrence of slight positive skin test reactions to these molds. On the 
basis of the skin tests alone, it may be hard to decide whether to include the 
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test-positive mold allergen in the extracts employed for desensitization. Under 
such circumstances, eye tests with mold allergens often will be helpful. This js 
illustrated in the following case report. 


Case 12.—For 2 years M. D., a 13-year-old boy, had hay fever symptoms which 
were limited to the summer months associated with asthma of three months’ duration, 
Skin tests were negative to timothy and plantain, doubtful to ragweed and hormodendrum, 
but slightly positive to alternaria. Eye tests were negative to timothy, plantain, hormoden- 
drum, and ragweed but positive (+++) to alternaria. The patient has been treated solely 
with alternaria extract, with an excellent clinical result. 


That patients with a positive clinical history and a negative skin test still 
may have a positive eye test has long been known. As a matter of fact, that 
was the original reason for the use of eye tests in pollen allergy.® There is little 
doubt, from our own experiences, that some hay fever patients may have a 
definite positive clinical history and yet give negative reactions to skin tests, 
Just why this is so is unexplained, although the existence of a low threshold of 
skin reactivity in such patients might be one reason.* In such eases, a positive 
eve test reaction to the suspected pollens may help verify the clinical sensitivity 
to the pollen and assist in management. 

A positive eye test in patients with negative or doubtful clinical histories 
and negative skin tests may help to determine clinical sensitivity, as illustrated 
in the following representative case reports. 


Case 13.—M. E., a 49-year-old woman, had severe perennial asthma which began as 
ragweed hay fever in August, 1947, and became perennial. The symptoms were unre- 
lieved by all treatment, including repeated sinus and polyp operations. Complete skin 
tests were entirely negative to all pollens and molds, but eye tests were positive to 
alternaria (+) and to ragweed (++). On the basis of the eye test findings, extracts of 
ragweed and alternaria were included in treatment. The patient’s condition subsequently 
improved. However, since other measures were being used, it is difficult to aseribe the 
improvement entirely to the use of the ragweed and alternaria extracts. Nevertheless, the 
eye tests in this patient made it easier to decide which extracts to employ. 


Case 14.— R. Z., a woman of 68 years, had perennial rhinitis, nasal polyposis, and asthma. 
Her condition was worse in the fall and winter. Complete skin tests were negative, except for 
a slight positive reaction to house dust. Eye tests were negative to house dust, alternaria, 
and all pollens, except for a marked positive reaction to ragweed. Ragweed extract therefore 
was included in treatment. 


Case 15.—M. C., a 46-year-old man, had spring hay fever (April to June) for 
seven to eight years. The trouble began shortly after he moved to his present residence 
where he had contact with many trees, especially oak and sycamore. Skin tests showed 
only doubtful positive reactions to timothy, ash, and oak but were negative to all other 
trees. Eye tests were positive to birch (++), oak (+), poplar (+), and sycamore (+) but 
negative to ash, beech, elm, hickory, maple, and timothy. On the basis of these results, 
the patient was treated with a mixture of the trees that elicited positive eye reactions. 


Case 16.—Patient R. McL. was a 33-year-old man with a history of asthma of 
several years’ duration. Precipitating or aggravating factors were not known. All skin 
tests were negative, but eye tests with the important inhalants showed ++ reactions to 
house dust, alternaria, and hormodendrum. The patient was treated with extracts of 
house dust and a mixture of alternaria and hormodendrum with satisfactory results. 


We come next to the consideration of patients in whom the eye tests are 
negative. If, in such eases, the clinical history and skin tests are also negative, 


oa 
& 











RR 


Pee 








EYE TESTS WITH INHALANT ALLERGENS 503 


Volume 30 


Number 6 


the presence of sensitization is completely excluded, as was true in our control 
eroup. If the skin test is positive and the clinical history negative or doubtful, 
however, a negative eye test helps considerably to exelude sensitivity and to 
prove that the positive skin test is of no clinical importance in relation to the 
patient’s present condition. 

In oceasional instances, when the skin tests are negative and the clinical 
history uncertain, a negative eye test may help to determine the presence or 
absence of specific sensitiveness, especially to pollens, as in the following ease. 

Case 17.—R. L., a 16-year-old girl, had perennial allergic rhinitis and secondary 
bronchitis of several years’ duration, with possible aggravation in summer. However, 
skin tests and eye tests to pollens were negative, eliminating pollen allergy as a factor. 
No specifie pollen desensitization was included in treatment. The patient was observed 
through two subsequent summers and failed to show any symptoms of pollinosis. In this 
patient, therefore, the negative eye tests served to exclude clinical sensitivity. 


Finally, it should be pointed out that the interrelationship between the 
skin and eye tests and clinical history was not always as well defined as indi- 
cated in the previous illustrative case reports. At times, results were obtained 
which were difficult to interpret. Thus, in ceeasional patients both the skin 
test and the clinical history were positive, but the eye test was negative, as in 
the following illustrative case report. 

Case 18.—The patient was Mrs. R. C., aged 48 years, who had had allergic rhinitis, 
polyposis, and asthma for six years. Dust contact caused sneezing and dyspnea; these 
symptoms were worse upon contact with tobacco smoke. Wool contact caused itching 
at the site of contact, but when working with wool in a tailoring establishment, the 
patient noticed an increase in dyspnea. Skin tests were positive to house dust (++), 
wool (+), ragweed (+), and timothy (+). Eye tests were positive to ragweed (+) and 
house dust (+) but negative to wool. In this instance, despite a positive clinical history 
and skin test, the eye test to wool was negative. Regardless of the eye test, however, the 


patient was instructed to eliminate wool from her environment. 


Sometimes, also, we encounter patients who have positive eye and skin tests 
but in whom the clinical history is negative. We believe that these patients 
have a potential and perhaps an imminent clinical sensitization which, at the 
time they are seen, exists only in the skin and conjunctival mucosa. This is 
illustrated by the following case in which the clinical history of ragweed sensi- 
tivity, according to the patient’s memory, was negative and yet subsequent 
clinical observations revealed definite ragweed pollinosis. 

Case 19.—M. L. M., a 24-year-old man, had early hay fever (mid-May to the end 
of June) of about three years’ duration. Skin tests were positive to ragweed. (+), beech (+), 
and poplar (+). Eye tests were positive to ragweed (++) and poplar (+) but negative to 
beech and plantain (timothy tests were not done because of the definite clinical history). 
The patient at first was treated with timothy extract only, but observation through the 
subsequent ragweed season revealed mild hay fever symptoms in September. Ragweed 
extract was therefore included in his subsequent treatment, with better results. 


By contrast, as in the following case, a patient may have positive eye and 
skin tests to ragweed and follow-up observation may fail to show any clinical 
evidence of ragweed pollinosis. 
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Case 20.—The patient was F. G., a 23-year-old man with a history of spring hay 
fever from April to late May or early June for five years. There were no fall symptoms, 
Skin tests were positive to ragweed (++), timothy (++), plantain (+), beech (+), bireh 
(+), hickory (+), sycamore (+), oak (+), and alternaria (+). Eye tests were positive to rag- 
weed (++), timothy (+++), sycamore (+), and hickory (+) but negative to beech, birch, oak, 
plantain, and alternaria. On the basis of these results, the patient was treated with extracts 
of timothy and of the trees to which he gave positive eye test reactions. The clinical re- 
sponse was very good. He has been followed through two successive ragweed seasons but 
has failed to show any clinical symptoms of hay fever, despite the positive eye and skin 
tests to ragweed. The significance of the latter may be determined by future follow-up 
studies. 

It is hoped that subsequent follow-up and comparative studies may serve to 
explain some of these apparent discrepancies. 


SUMMARY 


1. From an experience embracing more than 5,000 tests over a period of 
more than five years, we are convineed that eye tests with the same powdered 
inhalant allergens (including pollens and atmospheric molds) that are employed 
in scratch tests are safe, practical, and useful adjuncts to the skin testing pro- 
cedure. 

2. With proper precautions, tests with all the important inhalants can be 
completed in a relatively short time, either simultaneously with or independ- 
ently of skin testing, and can act as a cheek on the latter. 

3. Untoward reactions were infrequent. They ean be prevented in all pa- 
tients by the early removal of the instilled allergens in positive reactors and by 
the use of an appropriate ophthalmic decongestant. 

4. Complete eye tests performed in more than thirty nonsensitive control 
patients were entirely negative to all inhalant allergens. This proved that the 
test materials per se were not irritating and would not induce nonspecific posi- 
tive reactions. 

5. Positive reactions were more frequent with those inhalant allergens 
having a correspondingly high incidence of positive skin test reactions. 

6. The clinical usefulness of eye tests was evaluated in relation to skin tests 
with the same allergens and to the patient’s history of clinical sensitiveness. 
The results of this evaluation indicated that the eye test was especially helpful 
in the following situations: 

(a) To determine the presence or absence of clinical sensitivity in pa- 
tients with positive skin tests but negative or doubtful clinical his- 
tory. This information proved helpful in therapeutic manage- 
ment, especially in patients with positive skin tests to house dust, 
animal dander, or pollens with overlapping pollination periods 
(for example, trees and grasses). 

(b) As a means of uncovering unsuspected etiological factors in pa- 
tients with negative skin tests and indefinite clinical histories. 
The oceurrence of positive eye tests in such patients suggests the 
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possible additional utilization of complete eye tests with common 
inhalant allergens in those patients with vague clinical histories 
and undetermined etiology. 

(ec) To affirm the nonclinical nature of positive skin tests in patients 
with negative clinical histories in whom the eye tests also were 


negative. 
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EXCRETION OF INJECTED HISTAMINE BY ASTHMATIC CHILDREN 


Ross G. Mitchell, M.D., F.R.C.P.E., Dundee, Scotland 


T Is generally believed that the metabolism of histamine is disturbed in 
bronchial asthma, and there is some evidence that excessive amounts of 
histamine may be present in the tissues of asthmatic persons.’ It has proved 
difficult to demonstrate the nature of the abnormality in the living patient, 
however, and the problem of interpreting the many conflicting reports on the 
levels of histamine in the blood in asthma has been discussed recently by Maas, 
Fehmers, and Strengers.t| These workers found no reason to presume that 
the levels of histamine in the blood of normal children were different from 
those of allergic children in general, but they did find that certain allergic 
patients might have a relatively constant high or low level of histamine in 
the blood. The report by Rose and his colleagues® that large quantities of 
histamine were present in the urine of allergic patients was not substantiated 
by subsequent investigators who demonstrated, by the use of more refined 
techniques, that the amount of free histamine excreted by symptom-free 
asthmatie persons is within normal limits, both in adults® and in children.’ 
Mitchell and associates’ found that the amount of free histamine in the urine 
of children tended to be reduced slightly during acute attacks of asthma and 
suggested that this could be due to retention of histamine in the tissues. 
Later, Duner and Pernow® reported a much greater diminution in the amount 
of free histamine excreted by adults during acute attacks of asthma. Al- 
though these findings might be partly attributable to the reduced intake of 
food during acute asthmatic attacks,’ it seemed possible either that histamine 
activated as a result of the antigen-antibody reaction was being retained in 
the tissues in an abnormal way or that unusually large amounts of histamine 
were being removed from the blood stream and held in the tissues, a mecha- 
nism suggested by Serafini. Alternatively, the reduced exeretion of histamine 
might be due to increased inactivation or a block in exeretion by the kidney.® 
In order to test these hypotheses, an experiment was devised whereby the 
amount of free histamine excreted after the parenteral injection of histamine 
could be measured under elinical conditions. Sinee there is evidence that 
histamine injected subcutaneously reaches the blood stream unchanged” and 
that about 1 per cent of histamine entering the plasma is excreted in the urine 
as free histamine,’” ™ a reduction in the percentage excreted might be ex- 
pected if histamine were being actively removed from the blood stream or 
if there were excessive inactivation or retention of histamine by the kidney. 
From the Department of Child Health, University of St. Andrews. 
Received for publication Feb. 26, 1959. ; 
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This article describes the results of histamine-excretion tests carried out 
on healthy and asthmatic children. 


METHODS AND PROCEDURE 


The histamine-excretion test was carried out over a period of eight hours, 
as described in detail elsewhere.'° Urine was collected at the end of each 
two-hour period by having the patient void directly into a bottle containing 
0.5 ml. of 2N hydrochloric acid. The first and second specimens of urine gave 
values for the basal excretion of free histamine under fasting conditions. 
During the third two-hour period, histamine acid phosphate was injected 
subcutaneously, the total dose of 10 meg. per kilogram of body weight being 
given in four equal injections at half-hour intervals. The test was completed 
on collection of the fourth two-hour specimen of urine. In patients with 
acute asthma the test was modified by making only one two-hour collection 
of urine before the injection of histamine. 

Free histamine was extracted from. the urine by the Decalso method of 
Roberts and Adam” and assayed on a strip of guinea pig ileum.’® In every 
ease the extraction was started within a few hours after completion of the 
test. All values for histamine are expressed in terms of histamine base. 

Before the investigation started, the following criteria were laid down 
for the selection of patients with acute asthma as suitable for the histamine- 
excretion test: (1) The patients must be boys between 7 and 13 years of age, 
because younger children could not be relied upon to pass urine when re- 
quested and because in girls the accurate collection of small amounts of urine 
is difficult ; (2) the acute attack must have started within the previous twenty- 
four hours and must be severe in degree at the time of the test but not so 
severe as to make the withholding of drug therapy unjustifiable; (3) no 
antihistamine drugs or steroid hormones must have been given during the 
preceding seven days; and (4) no meat must have been eaten within the 
previous twenty-four hours, since the consumption of meat inereases the 
amount of free histamine in the urine.* 

In a period of three years, during which many asthmatic children were 
admitted to the hospital, only six patients satisfied these strict criteria, and 
the parents of one child refused permission for the tests. Thus, five children 
with acute asthma were tested; tests were also carried out on five symptom- 
free asthmatic children in the interval between attacks and on five nonallergie 
children. Finally, control tests were made on five other nonallergie children; 
normal saline was used instead of histamine for the injections. The children 
with acute asthma were tested as soon as possible after admission to the 
hospital; none had had food other than milk or other fluids during the pre- 
ceding day, and only one had been given a drug (ephedrine). In all the other 
children, the tests were carried out between 5:30 a.m. and 1:30 p.m., and no 
food was given for at least ten hours before starting the test. 
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In all the asthmatic children the diagnosis of allergic asthma was well 
established, and all had had repeated attacks of typical asthma in the past, 
None of the nonallergie children had personal or family histories of allergic 
conditions, and none had elinieal evidence of allergy. 


RESULTS 


The results of the histamine-excretion tests are shown in Table I and 
Fig. 1. The mean amount of free histamine excreted in two hours by the ten 
nonallergie children before the injection of histamine was 0.51 meg. (mean 


TaBLE I. Excretion oF Free HISTAMINE IN URINE OF ASTHMATIC AND NORMAL 
(NONALLERGIC) CHILDREN BEFORE, DURING, AND AFTER INJECTION OF 10 MCG. OF 
HisTaAMINE Acip PHOSPHATE PER KILOGRAM OF Bopy WEIGHT AND IN URINE OF 
NoRMAL CHILDREN BEForE, DuRING, AND AFTER INJECTION OF SALINE 
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| FREE HISTAMINE IN URINE IN MCG. OF EXCRETED IN 
HISTAMINE BASE PER TWO-HOUR PERIOD PERIOD III AS 
| BODY PERIODI | PERIOD II | PERIOD III | PERIOD IV | PERCENTAGE OF 
| CASE | WEIGHT 0T02 2T0 4 4706 6T08 TOTAL DOSE 
| NO. (KG. ) HOURS HOURS | HOURS HOURS INJECTED 
Children with i] 36 0.29 0.32 2.03 0.60 2.09 
acute 2 26 - 1.38 2.50 0.86 1.88 
asthma 3 20 = 0.16 0.69 0.11 1.16 
4 20 _ 0.68 1.26 0.56 1.27 
5 20 a 0.30 1.305 0.43 2.29 
Mean 24.4 = 0.57 1.57 0.51 1.74 
Asthmatic 6 18 0.34 0.34 1.09 0.30 1.82 
children 7 28 0.34 0.42 0.91 0.44 0.83 
between 8 34 0.49 0.53 1.55 0.44 1.34 
attacks 9 18 0.35 0.28 1.52 0.35 2.92 
10 Ar 0.86 0.83 230 0.86 2.35 
Mean 25.0 0.48 0.48 1.47 0.48 1.85 
Normal chil- 11 36 0.30 0.27 0.98 0.32 0.84 
dren 12 36 0.39 0.29 1.04 0.18 0.85 
13 25 0.52 0.50 1.06 0.96 0.96 
14 33 0.68 0.60 2.28 0.56 pe eg 
15 24 0.70 0.68 1.86 0.70 2.13 
Mean 30.8 0.52 0.47 1.44 0.54 1.39 
Normal chil- 16 24 0.46 0.47 0.42 0.39 - 
dren ily 21 0.24 0.22 0.24 0.27 ~ 
(Only saline 18 24 0.72 0.60 0.45 0.58 - 
injected in 19 25 ().52 0.72 0.60 0.67 = 
period IIT) 20 29 0.78 0.56 0.47 0.34 ~ 
Mean 24.6 0.54 0.5] 0.44 0.45 - 





The histamine or saline was injected subcutaneously in the thighs in four equal doses at 
half-hour intervals during period ITI. 


of twenty observations), or 0.018 meg. per kilogram since the mean body 
weight of the group was 27.7 kilogram. This is equivalent to 0.22 meg. per 
kilogram per twenty-four hours in the fasting state. Since the basal output 
accounts for about three-quarters of the total free histamine in the urine 
on a mixed diet and for about one-half on a meat diet,’ the daily excretion 
of free histamine by these ten children under normal circumstances may be 
assessed at approximately 0.3 to 0.4 meg. per kilogram, depending on diet, a 
‘ange virtually the same as that recorded previously for healthy children by 
Adam and Mitchell."* 
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The mean basal rates of excretion by the acute and nonacute asthmatic 
groups were 0.57 and 0.48 meg. per two hours, respectively; these rates do 
not differ significantly from those for the nonallergie children, although the 
range of values for the children with acute asthma (0.16 to 1.38 meg.) is 
wider than that for the symptom-free asthmatic children (0.28 to 0.86 meg.) 
or the nonallergie children (0.22 to 0.78 meg.). 
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Fig. 1.—The effect of subcutaneously injected histamine on the urinary excretion of free 
histamine by asthmatic and normal (nonallergic) children. The total dose of histamine acid 
phosphate (10 meg. per kilogram) was injected in four doses as indicated by the sets of four 
arrows. In the last group of children, saline was injected instead of histamine. 

In the children given saline, there was no significant change in the 
amount of histamine excreted during the next two periods (Fig. 1), indicating 
that the basal excretion remains fairly constant, as demonstrated previously 
in adults,* and that the trauma of injection caused no inerease in histamine 
excretion. In all the children tested with histamine there was an increase 
in the amount of histamine exereted during the two-hour period in which 
the injections were given, while the rate of excretion returned to normal 
during the last period of the test. Thus, all the extra histamine excreted as 
a result of the injections appeared in the urine during the two-hour period 
in which the injections were given. The amount of extra free histamine 
excreted during this period was determined by subtracting from the total the 
mean amount exereted during the preinjection periods. In the calculations, 
100 
tion factor for the Deealso method) and then converted to the equivalent 


this value for the extra histamine excreted is multiplied by (the corree- 
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value for histamine acid phosphate, which is assumed to contain 36.16 per 
cent of histamine base. The result is expressed as a percentage of the total 
dose of histamine acid phosphate injected (Table I). 

The mean amounts of extra free histamine excreted were 1.74 per cent of 
the injected dose by the children with acute asthma, 1.85 per cent by the 
symptom-free asthmatic children, and 1.39 per cent by the nonallergic chil- 
dren. There are no significant differences between these mean values; nor 
do any of them differ significantly from the mean value for normal adults” 
(p > 0.1 in all eases). 


DISCUSSION 


The histamine-exeretion test was designed to obtain as decisive a result 
as possible by injecting the maximum dose of histamine which could safely 
be given to a patient with acute asthma and collecting urine over the mini- 
mum period practicable. Experience had shown that boys of 7 years or over 
could be relied upon to empty the bladder completely on request at intervals 
of two hours, but not at shorter intervals, and two hours was therefore chosen 
as the period for each collection. Determination of the safe dose was based 
on the work of Curry,’* who injected histamine intramuscularly in patients 
with active asthma in doses varying from 1 to 6 meg. of histamine acid phos- 
phate per kilogram (ecaleulated from Curry’s data on the assumption that the 
average weight of his subjects was 70 kilograms). Doses of 1 meg. per kilo- 
gram produced no reduction in vital capacity, and a mean dose of 4 meg. 
per kilogram in nine patients produced a mean reduction in vital capacity 
of only 17 per cent. It was considered, therefore, that a dose midway between 
these two amounts, given subcutaneously instead of intramuscularly, would 
be entirely safe; in fact, the dose used (2.5 meg. per kilogram) produced no 
clinically observable effect other than slight local wealing and was quite pain- 
less. Curry’s work suggested that the injection could be repeated at intervals 
of thirty minutes without any cumulative effect, and since four such doses 
could be given in one two-hour period (allowing the last half-hour for re- 
covery from the fourth injection), the total dose finally chosen was 10 meg. of 
histamine acid phosphate per kilogram of body weight, given in four divided 
doses at half-hour intervals. This dose was found to give an easily measurable 
response when tests were made on healthy adults with doses ranging from 5 
to 20 meg. per kilogram.’° 

In discussing the results of these experiments, no allowance has been 
made for the possibility that some of the free histamine in the urine was 
newly formed in the kidneys. Although this has been shown to occur under 
experimental conditions in dogs,’ it is very unlikely that it occurs normally 
in man, since such a constant proportion of parenterally injected histamine 
can be recovered from the urine.” *? 

The amounts of free histamine excreted in the urine of the children with 
asthma, both during acute attacks and in the symptom-free periods between 
attacks, did not differ consistently from the amounts excreted by the non- 
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allergic children, but during the acute attacks of asthma there was greater 
variability in the amounts excreted. These findings are compatible with 
previous results,” and the variability of output during acute attacks may 
partly explain the reduction in the mean amount exereted during such attacks 
observed in small groups of patients, * although it is difficult to account 
in this way for the consistently very low levels which Duner and Pernow® 
record. Other investigators, such as Rose'® and Maas and co-workers,’ have 
found that the levels of histamine in the blood of asthmatie patients tend to 
fluctuate more widely than those of nonallergie persons, and the latter work- 
ers have shown that this is due not to a greater variability in individuals but 
to certain patients having a constantly high or low level of blood histamine. 

The present findings emphasize again the difference between asthma and 
other manifestations of allergy, such as urticaria, thermal intolerance, and 
some conditions associated with very high blood eosinophil counts, in which 
considerable increases in urinary free histamine have been reported.’7'? I 
also have found that children with gross eosinophilia of unknown etiology 
may excrete abnormally large quantities of free histamine in the urine. Thus, 
one 4-year-old boy (Case 1 reported by Mitchell and Cass?°), whose blood 
contained 3,769 eosinophils per cubic millimeter and 0.129 meg. per milliliter 
of histamine, excreted 68 meg. of free histamine in twenty-four hours, while 
seven weeks later, when the eosinophil count had fallen to 1,489 per eubic 
millimeter and the blood histamine to 0.114 meg. per milliliter, he exereted 
28 meg. of free histamine in twenty-four hours. (The upper limit of normal 
in forty children of all ages was 18.5 meg. per twenty-four hours.'*) There 
is, however, no direct relationship between the number of eosinophils in the 
blood and the amount of free histamine excreted in these cases, since many 
other factors, such as the histamine content of basophil leukocytes and plasma, 
are involved, but the increased excretion of histamine and possibly also the 
eosinophilia may be regarded as being indicative of disordered histamine 
metabolism. These observations lend support to the view that there are 
fundamental differences in the metabolism of histamine in different clinical 
forms of allergy, an idea put forward by Dale?! in the concept of intrinsic 
and extrinsic histamine and elaborated recently by Paton.?? 

The results of the histamine-excretion tests provide indirect evidence that 
histamine entering the plasma is removed by the tissues at the normal rate 
in asthmatic children, both during acute attacks and in the intervals between 
attacks. They give no information about possible relative abnormalities in 
the methylating and oxidative processes for inactivating histamine,”* which 
at present could be obtained only by radioisotopic methods inappropriate to 
the clinical investigation of children. The findings are in line with those of 
Adam and colleagues,’ who reported that men with chronic urticaria excreted 
histamine administered orally or intravenously at the normal rate, and also 
with the work of Jiménez Diaz and his colleagues,?4 who found that there 
was no increase of histaminase in the plasma in status asthmaticus. It would 
thus appear unlikely that abnormal increases or decreases in the amount of 
histamine found in the plasma or urine in allergie conditions are the result of 
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rarying rates of destruction of histamine by the kidneys or other tissues, 
rather, it seems that they are due to changes in the rate of production or 
release of histamine. Similarly, any reduction in the amount of free histamine 
excreted during acute asthmatic attacks cannot be attributed to excessive 
removal and retention by the tissues of histamine free in the plasma. It is 
possible, however, that histamine formed or activated within the tissues is 
retained there in an abnormal way and thus causes or contributes to the 
symptoms of the acute asthmatic attack. 


SUMMARY 


When histamine acid phosphate was given by subcutaneous injection 
|} to asthmatic children during acute attacks, to asthmatic children in the symp- 
| tom-free interval between attacks, and to nonallergic children, the mean 
| percentages of the injected dose excreted as free histamine by the three 
| groups were not significantly different. 
| The results suggest that there is no alteration in the rate of destruction 

of histamine in asthma and that histamine is not removed from the plasma 
/at an abnormal rate. If histamine is produced or released in excessive quan- 
| tities in asthma, the normal or reduced output of free histamine in the urine 
| during acute attacks must be attributed to abnormal retention of histamine 
in the tissues. 


[I am grateful to Prof. J. L. Henderson and Prof. R. B. Hunter for their help and 
to Mr. A. Summers for technical assistance. 
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PULMONARY FUNCTION IN CHILDREN 


I. Determination of Norms 


I. Leonard Bernstein, M.D.,* Ronald G. Fragge, M.D.,** Moshe Gueron, M.D.,*** Louis 
Kreindler, M.D.,**** and Joseph FE. Ghory, M.D.,***** Cincinnati, Ohio 


With the Statistical Assistance of Theodore D. Sterling, Ph.D.****** 


INTRODUCTION 


a RECENT years pulmonary function tests have had wide application in clinical 
pulmonary diseases. These studies have been used extensively in adults and 
to a lesser degree in children. Certain individual lung volumes (chiefly vital 
capacity) have been investigated intensively in children, but there have been 
only seattered studies of other pulmonary function measurements (functional 
residual capacity, total lung capacity, and maximum breathing capacity). 
Progressive development and simplification of techniques, particularly with 
regard to functional residual capacity, have resulted in reliable and easily ap- 
plied methods of study in children. 

As lung function tests promise to develop into diagnostic and prognostic 
indices, besides assuming greater importance as research tools, it becomes im- 
portant to define the range of expected values for a normal population. Several 
investigators have attempted to assess normal pulmonary function values for 
children and, from their raw data, have computed formulas which could be 
used to derive expected measures for specific cases. ® * 1 7% 2123 Kor such 
equations to be useful, however, they must be of demonstrable predictive value. 
It was the aim of this project to derive prediction equations for vital capacity, 
maximum breathing capacity, functional residual capacity, and total lung 
capacity which would predict values observed by other investigators and re- 
ported in the literature as well as fit the data collected by us. 

The prediction indices chosen were the age, weight, and height of the child. 
Body surface area, which has been correlated with lung functions in the past, 
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was rejected as a prediction variable. Body surface area is calculated by the 
height-weight formula of DuBois and DuBois‘ and, as such, uses height and 
weight in a summarized form. The formula was derived from only ten direet 
measurements, of which only three were from children. Large errors of estima- 
tion are probably introduced by the use of this measure, and these errors may 
well explain the failure of some attempts to derive satisfactory prediction 
equations. 

The derivation of a satisfactory prediction equation rested chiefly on 
minimization of errors of measurement. Actual measurements of subjects and 
determination of experimental values proceeded, therefore, with extreme eare. 

We hoped that the use of modern statistical techniques, and available 
electronic computer facilities would make possible the development of adequate 
equations. This hope was fully realized within a reasonable error of estimate. 
Consequently, it was possible to compute lung function values for all possible 
combinations of age, weight, and height for children between the ages of 6 and 
14 years. Since space does not permit all those tables to be ineluded in this 
article, only a sample for the 6-year group appears here. Anyone who desires 
copies of the complete tables can obtain them from us. 


SUBJECTS 

Seventy normal children of approximately equal sex distribution (thirty- 
four boys and thirty-six girls), ranging in age from 6 through 15 years, com- 
prise the normal group in this report. These children came from one of the 
local orphanages. All were healthy at the time of examination, and their height 
and weight development correlated with standard anthropometric tables for 
children in their respective age groups.’® Table I shows the number of children 


tested in each age group. 


TABLE I, NorMAL SuBJECTS NUMBER OF CHILDREN IN EAcH AGE GROUP 











AGE | NUMBER 
6 8 
(i 10 
8 5 
9 7 

10 8 
1] a 
12 7 
13 9 
14 6 
15 3 
Total 70 





Ages of the children were ecaleulated to the nearest birthday. Height was 
measured with the children standing in their stocking feet. Weight was mea- 
sured with the children wearing light outer garments and sitting on a balanced 
chair seale. The children were in a comfortable sitting position for all the tests. 
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METHODS 


All tests included in this report were performed by the same technician 
under our constant supervision. Determination of functional residual capacity 
was the most objective measurement in this study and, on the whole, the per. 
formance of this test was uniformly good. 


NINE LITER RESPIROMETER AND HELIUM KATHAROMETER 


SPIRO METER 
SODA LIME 


KYMOGRAPH 
METER AND 
7 BATTERY BOX 
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Fig. 1.—Diagram of apparatus used in this study. 
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Measurement of lung volumes, maximum breathing capacities, and timed 
vital capacities was made in a closed-circuit system adapted for the helium- 
dilution technique. This closed system consists of the following components: 
(1) a 9 liter Collins spirometer; (2) a double-lock stopeock for adding helium 
and oxygen to the system; (3) a two-way valve attached to the mouthpiece; 
(4) a cireulating pump eapable of providing a flow of 40 to 50 liters per minute; 
(5) a carbon dioxide absorber; (6) a humidifier; (7) a Cambridge helium 
indicator (reading range 0 to 15 volumes per cent and reading accuracy plus 
or minus 0.1 volumes per cent); and (8) a small fish pump which propels gas 
mixtures through the humidifier. These are arranged in the system as indicated 
in Fig. 1. The dead space of the apparatus, including tubing, measured 5.687 
liters. 

For all of our studies the subject was seated with his nose clamped, breath- 
ing quietly through the mouthpiece.. The child breathed air for three or four 
minutes in order to become accustomed to the mouthpiece and nose clamp; then 
the two-way valve was turned so that all breathing was directed into the system. 
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Before the child presented himself for testing, the system was washed out 
for five minutes with fresh air driven through it by the circulation pump. The 
system was closed at the mouthpiece, and helium and oxygen were added in 
proportions of approximately 500 ¢.c. of helium and 1,200 ¢.c. of oxygen. This 
amount of oxygen was usually sufficient to last for six to seven minutes, the 
time usually required for each functional residual capacity determination. Al- 
though this procedure introduces a small error because of the oxygen-accumula- 
tion effect,!2 1* 2° we feel that for our purposes it is superior to other methods 
which introduce oxygen while it is being utilized. Motley'® has pointed 
out that if oxygen is added to maintain a constant level of the tracing on the 
drum, shifts in the level of the diaphragm could oceur without detection, giving 
rise to appreciable volume errors.’* Such errors might easily occur in children, 
so the method of continuous addition of oxygen was rejected in this study. 

The gases were mixed by the circulation pump, and the katharometer read- 
ings of the helium concentration show when equilibrium was attained. The 
spirometer kymograph was then started. After the initial helium concentration 
was carefully recorded and the child was breathing quietly, he was connected 
into the closed system as close to his end expiratory position as possible. Sub- 
sequent helium-concentration readings were made at the end of each minute of 
the run. The final reading was made exactly at the point where the oxygen- 
consumption tracing intercepted the helium line. The minute recordings of 
helium concentration constituted what we designate a helium-mixing eurve.'® 
We have found this a useful means of estimating whether distribution of in- 
spired gas is normal or abnormal. In normal adults, for example, a decrease in 
helium readings occurs in the first three minutes of the run, after which there is 
a steady and progressive rise in readings. In adults with impaired distribution 
(for example, emphysema or bullae) there is a definite lag in inerease of helium 
concentration beyond the fourth minute and sometimes as late as the sixth or 
seventh minute. 

Functional residual capacity determinations were performed in pairs, with 
a suitable resting period before and after each determination. The standard 
deviation of a pair of functional residual capacity determinations was never 
greater than 10 per cent in this series. In most cases this difference was less 
than 5 per cent, only slightly greater than the standard deviation of a pair of 
determinations of the dead space of the apparatus. 

All values are expressed in milliliters, corrected to BTPS.* Caleulation 
of the functional residual capacity was done according to the following formula: 
__ Helium added (ml.) 
~~ Final helium concentration (ml. ) 





FRC — (Helium added plus D.S. plus 200 ml.) 


D.S. indicates dead space of the apparatus. The 200 ml. represents the approxi- 
mate amount of helium absorbed by the body, the change in respiratory quotient, 
and the nitrogen increment in the spirometer.’® *® 18 





*BTPS = Body temperature, barometric pressure at sea level, saturated with water vapor. 
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After the functional residual capacity tests were completed, the soda lime 
cannister was removed and duplicate timed vital capacity, total vital capacity, 
expiratory reserve volume, and inspiratory capacity measurements were ob. 
tained. Following this, maximum breathing capacities were determined in a 
twelve-second interval. Although Engstrom and colleagues’? have demonstrated 
that, due to a training effect, there are small differences in the second perform. 
ance of a pair of lung volume measurements, this difference is not clinically 
significant.’ It is therefore permissible to use mean values of these duplicate 
measurements. 


Inspiratory Capacity Functional Residual Capacity 








Maximal Inspiratory Level 











Maximal Expiratory Level 

















LUNG VOLUMES 


Fig. 2.—Diagram of nomenclature and divisions of lung volume. 


The various subdivisions of lung volumes are ealeulated in the following 
manner (Fig. 2): 


1. V,. — measured directly from the kymographie tracing. 


2. Vi. — measured directly. 

3. Very — measured directly. 

4. Vue = Vie plus Vere. 

5. Vey = Vere — Ver. 

6. Timed vital capacity is measured directly from the kymographie 


tracing by means of a Segal-Herschfuss ruler.?* 
Individual spirometriec analysis of all normal subjects revealed no evidence 
of air trapping or irregularity of the base line of the oxygen-consumption 
records.. A typical spirogram of a 6-year-old child is shown in Fig. 7. 
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ne RESULTS AND DISCUSSION 
ys The observed anthropometric characteristics of the sample did not differ 
b- significantly from those of a normal population of children of comparable ages. 
° Simple scattergraphs were constructed with age, weight, height, and body sur- 
ed face area factors along the abscissae and the observed pulmonary function data 
n- 
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Vig. 3.—Scattergraph of observed functional residual capacity values plotted against age. 
win along the ordinates (Figs. 3, 4, 5, and 6). As may be expected, dependent and 
co hU& : ° . . 0ns 
E independent variables were highly intereorrelated (Table II). The correlations 
a obtained are in agreement with those found by other investigators (Table IIT). 
‘ TABLE TI. CoRRELATION MATRIX BETWEEN DEPENDENT AND INDEPENDENT VARIABLES 
VARIABLE | AGE HEIGHT | WEIGHT ve | FRC TLC | _ MBC 
4 Age 7.000. 0.9238 0.8722 0.8911 0.8283 0.8803 0.8212 
Height 0.8674 1.0000 0.9515 0.9574 0.8900 0.9484 0.8276 |, 
F Weight 2 0.8180 0.8979 1.0000 0.9243 0.8525 0.9203 0.8116 
‘ VC 5 0.8142 0.9064 0.9112 1.0000 0.8952 0.9851 0.8540 = 
' FRC © 0.775! 0.8642 0.8522 0.8984 1.0000 0.9485 0.7160 & 
° TLC 0.8258 0.9301 0.9147 0.9713 0.9647 1.0000 = 0.8141 
MBC 0.7631 0.8263 0.6927 0.7934 0.6785 0.7617 1.0000 
i Number of subjects: 34 boys, 36 girls 1a ae 
1¢e 4 Key to abbreviations: 
ion VC = Vital capacity. 
FRC = Functional residual capacity. 
TLC = Total lung capacity. 
MBC = Maximum breathing capacity. 
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Fig. 4.—Scattergraph of observed functional residual capacity values plotted against weight. 
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Fig. 5.—Scattergraph of observed functional residual capacity values plotted against height. 
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It may be concluded that the present sample is representative of the populations 
studied by other investigators and, by inference, of the population of normal 
children. This conclusion is borne out by additional data given below. 

The physiologic responses were next expressed as variables depending 
simultaneously upon age, height, and weight of the subjects. Since the relation- 
ships between dependent and independent variables was essentially linear,* the 
funetions could be written in a relatively simple form, as follows: 


Expected value of lung function = 8 a (age) + B h (height) + B w 
(weight) + U where f a, 8 h, and B w are partial regression coefficients 
and U is a constant. 
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Fig. 6.—Scattergraph of observed functional residual capacity values plotted against body 
surface. 


This form of prediction equation differs from the approach suggested by 
Morse and associates,’7 who found the cube of standing height the best single 
standard reference and concluded that best predictions could be obtained by 
using a multiple regression equation with (height),? an index of chest girth 
or build, and an index of fat deposit as the predictors. They found actual age 
and weight less useful. However, these investigators failed to show that age 
and weight were not satisfactory indices when used simultaneously with height. 
Their difficulty appeared to be centered partially about the linearity of the 


*The hypothesis of linearity could not be rejected when tested by analysis of variance. 
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relationship between lung functions and standing height. In fact, they felt 
that ‘‘semi-logarithmice equations may apply better to the larger range of ages 
covering early childhood to young adulthood.’* At the same time, Morse and 
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Fig. 7.—A spirogram of a normal 6-year-old child. 


colleagues admitted that using semi-logarithmic equations did not offer increased 
predictive accuracy over the use of (height)* in a linear expression. In addi- 
tion, they failed to find evidence that would suggest conclusively that the rela- 
tionship between height and lung functions was not essentially linear. Only 
for total, inspiratory, and vital capacity could they reject the hypothesis of 
linearity. 


*Morse, Schultz, and Cassels,!7 page 390. 
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The failure to obtain linear relations may well have been a characteristic 
that was generic to the sample and not typical of the population at large. One 
observation may throw some light on their findings. Morse and associates chose 
a sample of boys ranging in age from 10 to 17 years. This age range spans 
the pubeseent cycle and would be marked by all the irregularities and fluctua- 
tions accompanying rapid and differential growth. We would suggest that non- 
linearity is related to that sample characteristic. This may also explain the 
superiority of build and fat indices over actual age and weight. The former 
probably are no more than indices of maturity and were aptly utilized as 
standard references for predicting values obtained from Morse’s sample. 


TaBLE III. CoRRELATION COEFFICIENTS OF FUNCTIONAL RESIDUAL Capacity, ToTAL LUNG 
CAPACITY, AND VITAL CAPACITY VERSUS GROWTH VARIABLES 
(COMPARISON OF PRESENT STUDY AND OTHER STUDIES) 











| HELLIESEN ET AL.11 | PRESENT VALUES | MORSE ET AL.17 
FRC vs. height 0.90 0.88 0.79 
TLC vs. height 0.93 0.94 0.93 
VC vs. height 0.93 0.93 0.93 
FRC vs. age o 0.77 0.69 
TLC vs. age x 0.82 0.75 
VC vs. age - 0.81 0.74 
FRC vs. weight 0.87 0.85 0.68 
TLC vs. weight : 0.91 0.82 
VC vs. weight a 0.91 0.84 





No such difficulty is raised with respect to the present sample. The age 
range was 6 to 15 years, so that the sample was affected less by various stages 
of puberty of its subjects. Nothing was to be gained, therefore, by using higher- 
order terms in the equation; nor was the problem of linearity of any relevance. 
In addition, the use of purely multiple regression equations has many advan- 
tages. Perhaps foremost in consideration is the resulting unbiased least square 
approximation and the ease with which error terms can be computed. 

Of course, the ultimate and definitive criterion for the validity of any form 
ot prediction equation is the fit obtained between derived estimates and observa- 
tions made by other and presumably disinterested investigators. Therefore, an 
attempt was made to predict values of maximum breathing capacity, functional 
residual capacity, total lung capacity, and vital capacity reported in the litera- 
ture. Estimates had to be restricted to instances in which authors had reported 
the ages, weights, and heights of their subjects. The goodness of fit between 
the values predicted by present equations and those observed by Stewart,?* 
Robinson,” Morse and associates,'? and Ferris and Smith® is apparent (Tables 
IV to VII). In all instances, predicted values are within one standard devia- 
tion of the observed values, and often they are within a fraction of that distance. 
In fact, all estimates are well within conservative bounds of errors of measure- 
ment. The goodness of prediction is especially striking if one notes that the 
methods used by all investigators differ in some detail from one another and 
from that used by us. These differences are discussed in detail below. 
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Previous normal values for lung volumes by the eclosed-cireuit helium tech. 
nique have been established in the 6-through-15-year range by two groups of 
investigators. +1 A total of 178 children is represented by these combined 


TABLE IV. ViTAL CAPpAcITY (COMPARISON OF VALUES PREDICTED WITH VALUES OBSERVED By 
STEWART?3 ) 








| VITAL CAPACITY (C.C.) 

















STEWART’S | STEWART’S 
NO. OF MEAN HEIGHT | MEAN WEIGHT| OBSERVED ADJUSTED PRESENT 
‘SUBJECTS AGE (CM. ) (KG. ) VALUES VALUES* VALUESt 
Boys 
62 6 112:2 19.5 1,154 1,246 1,305 
112 ff 116.9 20.77 1,290 1,393 1,449 
98 8 121.8 22.5 1,468 1,585 1,611 
110 9 129.9 26.5 a Vy (8 1,852 1,906 
113 1 137.8 30.3 voor 21503809 
3 ote 5) 9s PA 2,206 
114 12 142.4 32.66 2/182 2,357 2,378 
132 a3 148.7 37.0 2,458 2,655 2,648 
ihe aed 14 154.8 41.0 2,712 2,929 2,903 
Girls 

62 6 5 18.5 1,085 1,174 1,150 
81 7 114.4 19.0 1,228 1,326 1,259 
76 8 121.0 21.5 1,401 1,513 1,503 
(fs: 9 127.0 23.9 1,513 1,634 1,726 
119 it 136.0 28.0 799 0=Ss«'943st«OTD 
t : Zo. yf De ys 2,072 
135 12 144.0 34.0 2,053 2,217 2,388 
162 13 151.4 39.0 2,349 2,537 2,677 
192 14 156.6 45.5 2,607 2,816 2,909 





*Stewart’s observed values increased by 8 per cent, an approximate correction for BTPS. 
See text for method of computation of this correction factor. 


jAll values are within one standard deviation of observed values of Stewart. 


TABLE V. PULMONARY FUNCTION VALUES IN Boys (COMPARISON OF VALUES PREDICTED WITH 
VALUES OBSERVED BY MORSE AND ASSOCIATES,17* AND ROBINSON21) 























FUNCTIONAL RESIDUAL 
| VITAL CAPACITY TOTAL LUNG CAPACITY CAPACITY 
(LITERS ) ( LITERS ) (LITERS ) 
HEIGHT | WEIGHT PRESENT PRESENT PRESENT 
AGE (CM. ) ( KG.) MORSE VALUES MORSEt | VALUES MORSEt | VALUES 
9.6 139.2 34.3 2.09 2.34 2.48 2.87 0.84 1.19 
10.5 145.4 38.4 2.28 2.60 2.95 3.23 1.09 1.39 
11.5 145.7 35.3 2.30 2.52 2.92 3.14 aia 1.30 
12.5 151.7 42.6 2.65 2.87 3.19 3.64 yt | 1.63 
13.4 155.6 45.9 23d 3.06 3.27 3.91 1.20 1.75 
14.5 163.8 53.2 3.45 3.46 4.67 4.47 1.59 2.05 





*All figures were obtained from Morse and associates, with exception of age 9.6, which 
was taken from Robinson. 


7Vital capacity and total lung capacity tests were performed with the patient in a re- 
cumbent position; the functional residual capacity was determined by the closed-circuit wet 
spirometer method. 


studies. The group of eighty-five children studied by Helliesen™ is subject to 
certain limitations, since they were ‘‘hospital normal’’ children. Some of them 
had undergone recent surgical procedures (site not stated), and many were 
hospitalized for medical diseases (type not mentioned). These studies were 
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repeated in our laboratory, since our technique differed in certain respects from 
that of the above workers and since we also wanted to evaluate maximum 
breathing capacity and timed vital capacities. 


TaBLE VI. PULMONARY FUNCTION VALUES IN GIRLS (COMPARISON OF VALUES PREDICTED 
WitH VALUES OBSERVED BY MORSE AND ASSOCIATES!7) 








FUNCTIONAL RESIDUAL 























VITAL CAPACITY TOTAL LUNG CAPACITY CAPACITY 
(LITERS ) (LITERS ) (LITERS ) 

HEIGHT | WEIGHT PRESENT PRESENT PRESENT 

AGE | (CM.) | (KG.) | MORSE* | VALUES | MORSE* VALUES MORSE* | VALUES 
(el 126 25.2 1.53 1.68 1.95 2.06 0.75 0.84 
8.2 133 29.5 1.51 1.95 1.91 2.42 0.77 1.03 
9.6 139 34.6 1.91 2.20 2.55 2.75 ‘0.96 1.19 
10.2 148 46.7 2.40 2.59 2.93 3.30 1.08 1.44 
11.6 149 37.2 2.15 2.57 2.81 3.22 1.11 1.45 
12.6 156 45.3 2.58 2.87 3.38 3.64 1.28 1.64 
13.3 160 51.2 3.00 3.05 3.92 3.90 1.45 1.75 
14.5 165 52.4 3.05 3.24 3.76 4.13 1.34 1.88 





*Vital capacity and total lung capacity tests were performed with the patient in a re- 
cumbent position; the functional residual capacity was determined by the closed-circuit wet 
spirometer method. 


Our data could not be compared directly with the results of Engstrom and 
co-workers,* for most of their results were summarized in graphie form and were 
limited to the growth variable of height. However, gross comparison by super- 
imposition of our mean values on Engstrom’s graphs revealed a good agreement 
between the two studies for vital capacity, total lung capacity, and functional 


TABLE VII. PULMONARY FUNCTION VALUES IN GIRLS (COMPARISON OF VALUES PREDICTED 
WITH VALUES OBSERVED BY FERRIS AND SMITHS) 




















| VITAL CAPACITY | MAXIMUM BREATHING CAPACITY 
| (LITERS ) (LITERS/MINUTE) 
MEAN MEAN FERRIS FERRIS 
NO. OF HEIGHT | WEIGHT AND | PRESENT AND PRESENT 
SUBJECTS AGE (CM. ) (KG. ) SMITH VALUES SMITH VALUES 
8 6.5 120.7 23.0 1.45 1.48 52.6 51.9 
18 7.5 120.8 26.5 1.51 1.53 52.8 56.9 
19 8.5 129.5 30.8 1.87 1.85 60.3 64.4 
29 9.5 135.2 35.4 2.04 2.09 67.0 71.3 
22 10.5 138.4 37.8 2.29 2.22 71.9 76.5 
23 11.5 147.6 43.9 2.57 2.58 79.9 85.0 
28 12.5 154.0 49.3 3.03 2.84 95.8 92.5 
14 13.5 159.8 54.5 3.49 3.08 103.9 99.7 
19 14.5 160.8 52.6 3.40 3.11 99.4 102.3 





residual capacity. Engstrom and associates did not consider it necessary to 
separate their group into boys and girls. However, Stewart’s analysis of a 
large group of male and female children showed that the vital capacity of the 
lungs is constantly greater in boys than in girls and that this difference increases 
rapidly in the latter half of childhood. Also for the lung measurements in the 
present study, the standard error in boys is consistently greater than that in 
girls in all age groups. Therefore, we considered it essential to prepare separate 
tables for each sex. In 1958 Helliesen and colleagues'? presented data on lung 











526 BERNSTEIN ET AL. ; J. Allergy 

November—December, 1989 
volume measurements that were in almost complete agreement with those of 
Engstrom, except that the values reported by Helliesen and associates tended 
to be somewhat higher. 

None of the preceding investigators had prepared tables of predicted pul- 
monary function values in relation to the variables of age, height, and weight 
in children. Complete tables of these measurements in adults are available and 
represent a distinct advantage in ease of comparing observed with predicted 
values.” 7° 

Table IV shows that the present predicted values for vital capacity compare 
well with observed values obtained by Stewart in 1922, although Stewart’s values 
are consistently lower. The measurements of vital capacity in his study were 
not corrected for BTPS, and it is interesting to note that when his values are 
increased by an approximate correction factor of 8 per cent* for BTPS, even 
closer agreement with present predicted values is found. 

In the recently published Handbook of Respiration’? a compilation of nor- 
mal pulmonary function values for children was presented for general reference. 
These values were based primarily on the work of Robinson and of Morse and 
associates in similar age groups. They were difficult to compare with present 
predicted values in several respects: not all age ranges were presented; only 
mean values were given for each age range; and the functional residual capaci- 
ties were determined by the closed-circuit wet spirometer methodt which is no 
longer currently used.” 

The present values for vital capacity, total lung capacity, and functional 
residual capacity (Tables V and VI) were consistently higher than those re- 
ported by Robinson and Morse, although our measurements were within one 
standard deviation in every instanee. The differences were probably due to 
the fact that all values in these previous studies were obtained with the subjects 
in a recumbent position, whereas subjects in our study were tested in the sitting 
position. Several workers* 1* ** have already shown that higher values in adults 
were obtained when the subjects were in the sitting position than when they 
were lying down. The greatest difference observed in these tables was in func- 
tional residual capacity. We believe, however, that these particular values are 
not directly comparable because of the previously discussed difference in tech- 
niques. 

Maximum breathing capacity and vital capacity in our study were com- 
pared with results obtained by Ferris and colleagues for girls.6 A similar 
comparison for boys was not possible.” Agreement for both of these measure- 
ments was exceptionally good (Table VII). An interesting observation in their 
study was the decrease in maximum breathing capacity with increase in weight 
in female subjects. We encountered the opposite situation, namely, a decrease 


*The temperature ranges in the spirometer during the present study varied between 23° 
and 26° C. The BTPS correction factor for each individual temperature was averaged and the 
per cent of increase by use of this factor was determined. Stewart’s values were then adjusted 
by this figure, which was 8 per Cent. 

*This was the closed-circuit oxygen method of Christie, which has since been criticized 
and modified.” 14 
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in maximum breathing capacity in male subjects with increase in weight. This 
does not apply to height and age. One explanation of these divergent findings 
may be that weight per se is not a good index of lung functions with respect 
to growth during the prepubertal and pubertal years. The investigators cur- 
rently are replacing weight with the variables of physical strength and specific 
eravity. This work will be reported shortly. 

It appears fair to conclude that the equations obtained from the present 
sample furnish reasonably reliable estimates of norms for the ages of 6 through 
14 years. The computation of estimated values is not difficult, since all equa- 
tions are linear (Table VIII). All combinations and permutations of norms 


TABLE VIII. MULTIPLE REGRESSION EQUATION FOR THE PREDICTION OF LUNG FUNCTIONS 








Boys 
VC = 10.6819 x Age + 19.9646 x Height + 30.7878 x Weight — 1599.0645 
FRG = 10.3920 x Age + 17.8860 x Height + 19.1847 x Weight — 2053.8456 
TLO = 38.1842 x Age + 23.0973 x Height + 44.5411 x Weight — 2236.7774 
MBC = 2.1638 x Age + 1.2364 x Height — 0.5609 x Weight — 98.1995 
Girls 
VG = 13.5624 x Age + 31.7183 x Height + 8.1419 x Weight — 2618.7931 
FRC = 8.3716 x Age + 23.3232 x Height + 2.5563 x Weight — 2219.5869 
TLC = 13.0601 x Age + 40.4346 x Height + 14.5260 x Weight — 3495.2291 
MBC = _ 3.2462 x Age + 0.2416 x Height + 0.4984 x Weight — 9.8547 





for heights from 102 em. to 182 em. and for weights from 16 Kg. to 76 Kg. for 
ages 6 to 14 were computed as easily accessible references.* Tables IX and X 
give the norms for vital capacity, total lung capacity, maximum breathing 
capacity, and functional residual capacity for 6-year-old boys and _ girls.t 
Heights are spaced on the ordinate and weights on the abscissa. To find a 
particular value for a 6-year-old child, the correct table for sex should be 
entered on the line giving the height nearest that of the patient. The appro- 
priate value will be found where the column for the nearest weight intersects 
that row. For more exact estimation, linear interpolation can be used. 

Although these tables and equations should prove quite useful in the 
routine interpretation of pulmonary funetion in children, they have certain 
limitations. These predicted values are based on a sample of seventy normal 
children. Data presented in these tables are particularly subject to error in 
the 14-vear-old age group, since a good linear fit is not obtained in the pubertal 


*The construction of the tables was made possible by the use of the IBM 650 on the 
campus of the University of Cincinnati. The Burroughs E102 at the Biometric Section of the 
Department of Preventive Medicine of the College of Medicine was used for all other computa- 
tions. One interesting side light on the usefulness of computers appears when one considers 
the time element involved in printing tables of norms. The complete tables for four lung func- 
tions for boys and girls required the solution of some 60,000 equations. At conservative esti- 
mates, such a job could be done with a desk calculator in no less than two years, provided a 
skilled operator worked without errors and lost no time during that period, putting in eight 
hours every working day. In contrast, it took only three hours to complete the same job on 
the IBM 650. Similar comparisons can be made for the work of computing the best-fitting 
least square parameters for the original data. Performed by hand, the necessary trial-and- 
error procedures and final estimations would have taken approximately two or three months, 
as compared with the four hours of actual machine time on the Burroughs E102. 

*Differences in the equations between boys and girls are recognizable. A trend is dis- 
cernible by which weight appears to contribute proportionally less to girls than to boys. The 
three indices also contribute differently to different lung functions. For instance, maximum 
breathing Capacity appears to be mostly dependent upon age, and only minor contributions te 
predictive accuracy are made by height and weight. 
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TABLE LX. PREDICTED PULMONARY FUNCTION VALUES FOR 6-YEAR-OLD GIRLS 








PULMONARY FUNCTION VALUE 

















HEIGHT . 
(cM.) | WEIGHT (KG.) :| 16 | 18 | 20 | 22 | 24 | 26 | 28 
Maximum Breathing Capacity (Liters per Minute) 
104. 43 44 45 46 47 48 49 
108 4 45 46 47 48 49 50 
112 45 46 47 48 49 50 51 
116 46 47 48 49 50 51 52 
120 47 48 49 50 51 52 53 
124 48 49 50 51 52 53 54 
128 49 50 51 52 53 54 55 
Vital Capacity (c.c.) 

104 892 908 924 940 957 973 989 
106 954 971 988 1,004 1,020 1,036 1,053 
108 1,018 1,034 1,051 1,067 1,084 1,100 1,116 
110 1,082 1,098 1,114 1,130 1,147 1,163 1,180 
112 1,145 1,161 1,178 1,194 1,210 1,226 1,243 
114 1,209 1,225 1,241 1,257 1,274 1,290 1,306 
116 1,272 1,288 1,305 1,321 1,337 1,353 1,370 
118 1,336 1,352 1,368 1,384 1,401 1,417 1,433 
120 1,399 1,415 1,432 1,448 1,464 1,480 1,497 a 
122 1,462 1,478 1,495 1,511 1,528 1,544 1,560 a 
124 1,526 1,542 1,558 1,574 1,591 1,607 1,624 Le 
126 1,589 1,605 1,622 1,638 1,654 1,670 1,687 
128 1,653 1,669 1,685 1,701 1,718 1,734 1,750 = 

Functional Residual Capacity (c.c.) B 
104 297 302 307 312 318 323 328 ' 
106 343 348 354 359 364 369 374 
108 390 395 401 406 411 416 421 
110 437 442 447 452 458 463 468 
112 484 489 494 499 504 509 514 
114 530 535 541 546 551 556 561 
116 577 582 587 592 597 602 608 
118 624 629 634 639 644 649 654 a 
120 670 675 681 686 691 696 701 a 
122 C17 722 727 732 737 742 748 e 
124 764 769 774 779 784 789 794 
126 810 815 820 825 831 836 841 
128 857 862 867 872 877 882 * 888 

Total Lung Capacity (c.c.) 

104 1,021 1,049 1,078 1,107 1,137 1,166 1,195 
106 1,102 1,131 1,160 1,189 1,218 1,247 1,276 
108 1,182 1,211 1,241 1,270 1,299 1,328 1,357 
110 1,263 1,292 1,321 1,350 1,380 1,409 1,438 E 
112 1,344 1,373 1,402 1,431 1,460 1,489 1,519 ; 
114 1,425 1,454 1,483 1,512 1,541 1,570 1,599 Hl 
116 1,506 1,535 1,564 1,593 1,622 1,651 1,680 
118 1,587 1,616 1,645 1,674 1,703 1,732 1,761 
120 1,668 1,697 1,726 1,755 1,784 1,813 1,842 
122 1,749 1,778 1,807 1,836 1,865 1,894 1,923 
124 1,829 1,858 1,888 1,917 1,946 1,975 2,004 
126 1,910 1,939 1,968 1,997 2,027 2,056 2,085 BS” 
128 1,991 2,020 2,049 2,078 2,107 2,136 2,165 be 





All values corrected to BTPS; age to nearest birthday; height in stocking feet; weight in b 
light clothing ; sitting position. Height and weight ranges include 97 per cent of the population . 
according to standard growth percentile charts. 

Standard errors: 


Maximum breathing capacity—11.92 liters per minute. 
Vital capacity—203.53 c.c. 

Functional residual capacity—234.16 c.c. 

Total lung capacity—299.47 c.c. 
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TABLE X. PREDICTED PULMONARY FUNCTION VALUES FOR 6-YEAR-OLD Boys 
a] Va a PULMONARY FUNCTION VALUE 
HEIGHT |__ Penee 
(cm.) WEIGHT (Kg.): | 16 | 18 | 20 | 22 | 24 | 26 | 28 | 30 

acne ici ~ Maximum Breathing Capacity (Liters per Minute) 
106 37 35 34 33 32 31 30 29 
108 39 38 37 36 35 34 33 32 
110 42 41 40 38 37 36 35 34 
112 44 43 42 41 40 39 38 36 
114 47 46 45 43 42 41 40 39 
116 49 48 47 46 45 43 42 41 
118 52 50 49 48 47 46 45 44 
120 54 53 52 51 50 48 47 46 
122 56 55 54 53 52 51 50 49 
124 59 58 57 56 55 53 52 51 
126 62 60 59 58 57 56 55 54 
128 64 63 62 61 60 58 57 56 
130 67 65 64 63 62 61 60 59 

Vital Capacity (c.c.) 
106 1,074 1,135 1,197 1,258 1,320 1,381 1,443 1,504 
108 1,114 1,175 1,237 1,298 1,360 1,421 1,483 1,541 
110 1,154 1,201 1,277 1,338 1,400 1,461 1,523 1,584 
112 1,194 1,255 1,319 1,380 1,440 1,501 1,563 1,624 
114 1,234 1,295 1,358 1,419 1,480 1,541 1,603 1,664 
116 1,273 1,334 1,397 1,458 1,520 1,581 1,643 1,704 
118 1,313 1,374 1,437 1,498 1,560 1,621 1,683 1,741 
120 1,353 1,414 1,476 1,537 1,600 1,661 1,723 1,784 
122 1,393 1,454 1,516 1,677 1,640 1,701 1,763 1,824 
124 1,433 1,494 1,556 1,617 1,679 1,740 1,803 1,864 
126 1,473 1,534 1,596 1,657 1,719 1,780 1,843 1,904 
128 1,513 1,574 1,636 1,697 1,759 1,820 1,882 1,943 
130 1,553 1,614 1,676 1,737 1,799 1,860 1,922 1,983 
Functional Residual Capacity (c.c.) 
106 211 244 288 341 365 398 441 474 
108 247 280 324 357 401 434 477 510 
110 283 316 360 393 436 469 513 546 
112 319 352 395 428 472 505 549 582 
114 354 387 431 464 508 531 585 618 
116 390 423 467 500 544 577 620 653 
118 426 459 503 536 579 612 656 689 
120 462 495 538 571 615 648 692 725 
122 497 530 574 607 651 684 728 761 
124 533 566 610 643 687 720 763 796 
126 569 602 646 679 722 755 799 832 
128 605 638 683 715 758 791 835 868 
130 641 674 717 750 794 827 871 904 
Total Lung Capacity (c.c.) 

106 1,153 1,242 1,331 1,420 1,509 1,598 1,688 1,777 
108 1,199 1,288 1,377 1,466 1,556 1,645 1,784 1,823 
110 1,246 1,335 1,424 1,513 1,602 1,691 1,780 1,869 
112 1,292 1,381 1,470 1,559 1,648 1,737 1,826 1,915 
114 1,338 1,427 1,516 1,605 1,694 1,783 1,872 1,961 
116 1,384 1,473 1,562 1,651 1,740 1,829 1,919 2,008 
118 1,430 1,591 1,609 1,698 1,787 1,876 1,965 2,054 
120 1,477 1,566 1,654 1,743 1,833 1,922 2,011 2,100 
122 1,523 1,612 1,701 1,790 1,879 1,968 2,057 2,146 
124 1,569 1,658 1,747 1,836 1,925 2,014 2,103 2,192 
126 1,615 1,704 1,793 1,882 1,971 2,060 2,149 2,238 
128 1,661 1,750 1,839 1,928 2,018 2,107 2,196 2,285 
130 1,708 1,797 1,886 1,975 2,064 2,153 2,242 2,331 





























Standard errors: 
Maximum breathing capacity—13.54 liters 


Vital capacity—301.58 c.c. 


Functional residual capacity—317.18 c.c. 
Total lung capacity—413.66 c.c. 


per minute. 
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ages. Existing adult tabular data which include pubertal ages are also inac- 
curate in these age ranges, probably in the opposite direction from our values. 
For example, our figures tend to be lower in the pubertal ages, while adult tables 
in this group show values which seem to be too high. Because of this variance, 
we are convineed that further sampling and curvilinear statistical treatment 
are essential in the pubertal ages. These tables would not. account for the child 
who reaches puberty prematurely. Obviously, such a child would have to be 
evaluated on the basis of normal adult standards. Fortunately, this puberty 
problem is not pertinent to the present investigation, for we are primarily 
interested in the 6- to 13-year-old age group. 

In the 6- to 13-year-old age group these measurements appear to have con- 
siderable reliability. We would expect that some difficulty in interpretation 
might occur in the occasional child who falls outside the normal percentile range 
for his particular age group. For this reason, we ineluded wide height and 
weight ranges for each age group. Perhaps a further modification of such 
tables might include growth percentile ranges, specific gravity of tissue, and 
other indices as additional predictors. 

Residual volume measurements were extremely difficult to interpret in this 
study. Although functional residual capacity performance tests were good, 
residual volume values were subject to striking variations. For example, the 
residual volumes ranged from 69 to 1,625 ml. In at least 10 per cent of the 
group, residual volume results were considered to be disproportionately low. 
This obviously was due to improper performance of the expiratory reserve 
volume test. These discrepancies occurred in the older children as well as in the 
younger ones, and therefore this could not. be considered to be due to poor efforts 
peculiar to the younger age group. In general, inspiratory capacity tests were 
much superior to expiratory reserve volume efforts, so that the total lung ea- 
pacity figures were thought to be reliable. Thus, it was our impression that 
interpretation of functional residual capacity as an index of hyperinflation in 
children is superior to residual volume, since it eliminates the variable of 
expiratory reserve volume. This was the chief reason for including predicted 
values for functional residual capacities in our tables. 

Naturally, these alterations had a profound effect on the RV/TLC ratio. 
The range of this ratio was 5 to 33 per cent (mean, 19 per cent). Although 
this mean value is in essential agreement with the mean RV/TLC ratio cited 
in the studies of Engstrom and Helliesen, our ranges were much wider than 
the ranges reported by these authors. Ten per cent of the group had RV/TLC 
‘atios lower than 10 per cent, and 42 per cent had RV/TLC ratios higher than 
20 per cent. Previous authors have stated that values over 20 per cent are 
abnormal in this age group, but since such a large percentage of our group 
demonstrated ratios greater than 20 per cent, this figure would appear to be 
too low.*} 17 Beeause RV/TLC interpretation was considered so unreliable in 
this group of children, we decided to analyze the FRC/TLC ratio as a more 
correct index of hyperinflation. The ranges of this value were from 25 to 58 
per cent; 90 per cent of the entire group fell between 32 per cent and 50 per 
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cent (mean, 40.8 per cent). This mean compares favorably with Engstrom’s 
mean of 41 per cent. Robinson and Morse obtained mean values of 39 per cent 
and 36 per cent, respectively, for this ratio. In the future this ratio will be 
studied more closely, especially in emphysematous subjects, in order to deter- 
mine its significance in diseases of hyperinflation. 

The timed vital capacities are expressed as percentage values of the total 
vital capacity per unit of time. The acceptable normal values in adults are 83 
per cent in the first second, 92 per cent in the second second, and 97 per cent 
in the third second.? The mean one-second timed vital capacity in this group 
was 86 per cent, with a standard deviation of + 10.2. 

Four children in this study had values of 65 per cent or below (two 
standard deviations below the mean). Gaensler? found a mean value of 82.7 
per cent for the one-second timed vital capacity in a group of young adults 
and noted that none of them expired less than 72 per cent in the first second. 
In a later study of healthy men past the age of 40, Pemberton and Flanagan*° 
reported a mean of 79.1 + 7.2 for the one-second vital capacity. Their conelu- 
sion was that a value below 65 per cent uncorroborated by other evidence should 
not be regarded as proof of respiratory disease and, conversely, values some- 
what higher than 65 per cent are sometimes found in those who on other grounds 
ean be judged to have obstruetive pulmonary disease. The variation found in 
the subjects of this group tends to substantiate this statement. It is also pos- 
sible that the timed vital capacity in children is subject to the same inaccuracies 
previously noted in their expiratory reserve efforts. These problems are under 
current investigation and will be reported separately in greater detail. 

The helium-mixing curve has served as a rough indication of distribution 
of inspired gas in this laboratory. The value of this procedure in adults has 
been studied recently by Motley.*s In the majority of the children in our study 
equilibration occurred by the end of between sixty and 120 seconds, which is 
more rapid than that observed in the normal adult patient in our laboratory. 
This is probably directly proportional to the smaller lung volume in children, 


which results in greater rapidity of helium mixing. 


SUMMARY 

1. Complete lung volume and ventilatory studies have been made in seventy 
normal children. 

2. From statistical analysis of these data, tables of predicted normal values 
for vital eapacity, total lung capacity, functional residual capacity, and maxi- 
mum breathing eapacity have been prepared for boys and girls ranging in age 
from 6 to 14 years. 

3. Comparison of these predicted normal values with previous similar in- 
vestigations reveals good general agreement of all values. Present values for 
functional residual capacity were higher than those reported in previous studies. 
This was due to modification of technique and a different body position of the 


test subject. 
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4. Significance of residual volume, RV/TLC ratio, FRC/TLC ratio, and 
functional residual capacity as indices of hyperinflation have been discussed. 
Very low values for residual volume and RV/TLC ratio were encountered fre. 
quently in this study. The FRC/TLC ratio, contrary to experiences in the 
adult previously reported by others, is more valuable than the RV/TLC ratio, 
probably because the child is incapable of adequate expiratory reserve effort. 


5. The mean one-second timed vital capacity was 86 per cent in this group, 
However, the slightly greater degree of variability encountered in children has 
suggested that this test may not always be used with confidence as an isolated 
index of pulmonary disease in childhood. 


The authors wish to express their appreciation to Dr. John E. Allen, Medical Director 
of the Cincinnati Convalescent Hospital for Children, for his guidance and cooperation 
throughout the study. Alfred Kreindler, B.S., performed all pulmonary tests cited in this 
report. We are also indebted to the Computing Center of the University of Cincinnati for 
the use of the 650 IBM computing machine and to the Kettering Laboratory of the Medical 
College for the use of the Burroughs E102 computing machine. Finally, we want to thank 
television personality Ruth Lyons, through whose generous efforts sufficient funds became 
available for purchase of equipment used in this study. 
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PULMONARY FUNCTION IN CHILDREN 
II. Preliminary Studies in Chronic Intractable Childhood Asthma 


I. Leonard Bernstein, M.D.,* Louis Kreindler, M.D.,** Joseph E. Ghory, M.D.,*** Ronald G, 
Fragge, M.D.,**** and Moshe Gueron, M.D.,***** Cincinnati, Ohio 


INTRODUCTION 


oo after the inception of a long-term hospitalization program for children 
with chronic asthma at the Cineinnati Convalescent Hospital for Children 
in 1957, it became apparent that the objective assay of pulmonary function 
in these children would serve as a valuable guide in their management and 
prognosis. Determination of normal values and tabular data described in a 
previous publication made it possible to interpret individual pulmonary fune- 
tion studies. The interpretation of each record included spirometric analysis, 
comparison of absolute values to predicted values, evaluation of the RV/TLC 
(residual volume/total lung eapacity) and FRC/TLC (functional residual 
capacity/total lung capacity) ratios, and examination of the helium-mixing 
curve. Complete data have been collected on fourteen asthmatic children 
over a period of two years, and at this time only a general assessment of the 
progress of the program is presented. When a more complete series has ae- 
cumulated, statistical evaluation of the merits of the program would then 
be possible. 


HISTORICAL BACKGROUND 


In some respects the origin of this project was similar to the rehabilitation 
program begun in 1940 at the Jewish National Home for Children in Denver 
under the spirited guidance of Dr. Murray Peshkin.*:\* Recent significant 
advanees in medicine (poliomyelitis immunization, control measures for rheu- 
matie fever, and antituberculosis chemotherapy) resulted in a decreased 
demand for convalescent care of these diseases. Those of us who were famil- 
iar with the problem of refractory asthma in children realized that rehabili- 
tation of these children in the local convalescent hospital setting could more 
than compensate for this decrease in the hospital population. 
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Criteria for admission of patients to the program were similar to those 
established previously at the Denver Home, that is, perennial, daily wheezing 
and disability resulting therefrom in children ranging in ages from 2 to 16, 
despite complete and adequate treatment by an allergist for a period of two 
years preceding admission.* The program was intended to be long range in 
scope, with an inpatient residence of one to two years as an absolute pre- 
requisite for each patient. It was also designed to incorporate multiple fac- 
tors in the management of each child. These variables included separation 
from the parents, desensitization to inhalant allergens as determined by his- 
tory and skin tests, trial elimination diets where these were deemed important, 
controlled environment in the height of the various pollen seasons, psy- 
chological testing of each child, and vaccine and antibiotic. therapy when 
infectious elements seemed predominant. 

We postulated that a local rehabilitation program should be as successful 
as a national program for several reasons: 

1. The local climate should have no bearing on the eventual out- 
come in these children. This factor was not considered at all signifi- 
cant in the experience of the Denver group.* 

2. The change in environment is essentially the same in a loeal 
institution as in a national one. 

3. Separation from parents and family is accomplished, although 
this is only partial. This incomplete separation from family may 
actually be more advantageous than complete separation, for es- 
tablished psychiatrie child guidance inpatient centers encourage 
week-end visits to the home and family circle. In our ease the 
parents may visit their children on week ends. This arrangement has 
not affeeted the favorable elinieal responses of most of the children 
in the program. Furthermore, a concurrent group psychotherapy 
program for parents has been successful in coping with many of the 
psychological problems encountered by this group. 

There are several other significant differences between our local program 
and the national one. The children in our program are housed in special 
wards in a hospital situation instead of the cottage system. They are eared 
for with warmth and affection by registered and practical nurses. Public 
school education is available on the premises. Trained physiotherapists guide 
the children in graded breathing exercises designed to encourage full range 
of diaphragmatic movements. An occupational therapist is present to guide 
their extracurricular and recreational activities. 

Perhaps the most important distinguishing feature between a loeal and 
a national rehabilitation center is the opportunity for careful long-term fol- 
low-up study of ‘‘cured’’ dischargees by the same group of observers. Thus, 
we have established a follow-up outpatient clinie in which we are able to ob- 
serve our ‘‘graduates’’ by physical examination and repeat batteries of psy- 
chological and pulmonary function tests. It is hoped that this longitudinal 
clinical and physiologic study of the refractory asthmatic child will lend itself 
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to certain statistical analyses in the future. Results in the children treated 
thus far indicate strikingly close agreement with results reported by the 
Denver investigators. These clinical impressions are not within the scope 
of this article and will be reported in detail in a forthcoming publication. 


SUBJECTS AND METHODS 


The subjects of this study were fourteen children who had intractable 
asthma for at least two years before admission to the hospital. They were 
undernourished with retarded growth development, and they ranged in age 
from 7 to 13 years. The mean residence in the hospital for this group was 
12.8 months. Clinical improvement was exceptionally good in eleven children 
and poor in three. The three children who did not respond were found to have 
emphysematous changes on physical and x-ray examination. All of the eleven 
improved children displayed concomitant increases in height and weight 
ralues. These rapid changes in height and weight over such a short period 
of time required tabular data of normal values which would take into aec- 
count the increments in these two growth factors at the time of evaluation of 
functional capacities of these children. Detailed discussion of the methods 
employed in the performance of these pulmonary function tests has been given 
in a preceding article.’ 

The tests were performed after admission, usually during the course of 
active treatment with bronchodilator therapy. No attempt was made to ad- 
minister any further medications immediately before testing. Tests were re- 
peated from six to seventeen months after admission. One of the most diffi- 
cult diseases to evaluate from the standpoint of pulmonary function is bron- 
chial asthma. Since this is a recurrent, spasmodie disease, the function is 
necessarily determined by the tone of the bronchiolar musculature. This limi- 
tation was fully recognized. 


RESULTS AND DISCUSSION 


Despite these inherent difficulties in the procedure from the standpoint 
of the asthmatie child, examination of the raw data (Table I) reveals that the 
majority of these children displayed abnormalities in lung volumes, maximum 
breathing capacity, and timed vital capacities. From individual spirometrie 





Numerator of fraction = first test. 
Denominator of fraction = second test. 
*Year to the nearest birthday. 

{Clinical evaluation: 


0 = Free of asthma. 
+ = Slight asthma (one or two attacks per month of short duration). 
++ = Moderate asthma (one or two attacks per week of short duration). 
++ = Severe asthma (daily attacks of prolonged duration). 
++++ = Very severe aSthma (constant asthma, unresponsive to Adrenalin, requiring 


bed rest and intensive drug treatment). 
¢Vital capacity, functional residual capacity, total lung capacity, maximum breathing 
capacity, expressed as percentages of predicted norma! values. 
§Timed vital capacity (for example, 83, 92, and 97 per cent in the first, second, and third 
seconds, respectively). 
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analysis of each subject, it was discovered that eleven of the group had def. 
nite evidence of air trapping. In addition, four children demonstrated irregy. 
larity of the oxygen-consumption base line. Seven children showed evidence 
of definite and severe hyperinflation with bronchial obstruction (Table |, 
Cases 1, 3, 6, 8, 9, 11, and 13). Pulmonary function studies after treatment 
in this group showed definite improvement in three children, no change in one 
child, and decrease in function in three. Six children of the entire group 
had essentially normal pulmonary function studies before and after treatment 
(Table I, Cases 2, 4, 5, 7, 10, and 14). Im this group of six, however, three 
subjects had decreased maximum breathing capacity prior to treatment, with 
return to normal after treatment (Cases 2, 7, and 14). The remaining child 
had normal values prior to treatment, with progression to hyperinflation after 
treatment (Table I, Case 12). These findings are somewhat paradoxical and 
indicate that pulmonary function measurements do not necessarily parallel 


—> ‘linical pronouncements of ‘‘eure.’’ Thus, it can be readily seen that fol- 


low-up statistics of ‘‘cures’’ in this type of child should be accompanied by 
detailed function testing, if any reasonably accurate conclusions are to be 
drawn from such long-term studies. 

In the asthmatic group the one-second vital capacity was a poor prog- 
nostie index of clinical status. In nine patients (Table I, Cases 2, 4, 5, 7, 8, 
10, 12, 13, and 14) it was actually worse after treatment, despite the fact that 
there was clinical improvement in eight of these subjects with no evidence 
of wheezing at the time of the second testing. It improved in two patients 
(Cases 3 and 6); clinical improvement was only slight in one of these, but in 
the other it was definite. In three patients (Cases 1, 9, and 11) the one-second 
vital capacity was unchanged; clinically, two of these children were better 
and the other was unchanged. 

It is of interest to compare the changes in the maximum breathing ea- 
pacity with changes in the timed vital capacity (Table I). In four such eom- 
parisons there was an inverse relationship, that is, as the maximum breath- 
ing capacity improved, all of the three-second vital capacity values diminished 
(Cases 1, 2, 4, and 10). In only one case was there a correlation of improve- 
ment of maximum breathing capacity to an increment in all three-second 
figures of the timed vital capacity (Case 3). Five patients showed an im- 
provement of maximum breathing capacity in conjunction with a rise in the 
second- and third-second partitions of the timed vital capacity (Cases 5, 8, 9, 
11, and 14). There was no correlation in these cases with a rise in the first- 
second value. In two instances decrease in maximum breathing capacity after 
treatment coincided with a fall in all of the timed vital capacity divisions 
(Cases 12 and 13). Another subject experienced a decrease in maximum 
breathing capacity, while the timed vital capacities improved (Case 6). 
Finally, in one child there was a marked improvement in maximum breathing 
capacity after treatment, accompanied by a rather marked drop in the first- 
second vital capacity (Case 7). Summation of ‘these relationships indicates 
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that the one-second timed vital capacity by itself may be subject to unreliable 
interpretation and that it should be evaluated in association with other meas- 
urements of lung volume and mechanics of respiration. 

In adults interpretation of the RV/TLC ratio is preferred to that of the 
FRC/TLC ratio as an index of hyperinflation of the lungs. It is our impres- 
sion that in children the FRC/TLC ratio may have certain advantages over 
the RV/TLC ratio... Four children in the asthmatic group had FRC/TLC 
ratios suggestive of hyperinflation, while the RV/TLC ratio was well within 
normal limits (Table I, Cases 1, 3, 8, and 9). In each of these cases the ab- 
solute values revealed definite evidence of hyperinflation. 

In addition to interpretation of the FRC/TLC ratio, analysis of absolute 
values of the functional residual capacity and the total lung capacity is also 
helpful. For example, in five of our asthmatic subjects the FRC/TLC ratio 
was slightly elevated, though not diagnostic, whereas absolute values in these 
cases indicated hyperinflation in four patients and no hyperinflation in the re- 
maining patient (Table I, Cases 1, 3, 8, 9, and 13). With the addition of the 
reference tables of normal predicted values, it is possible to Judge the presence 
or absence of hyperinflation on the basis of the RV/TLC ratio, the FRC/TLC 
ratio, and the absolute values of functional residual capacity and total lung 
capacity. 

According to Motley,? who recently compared the helium-equilibration 
method to the open-circuit nitrogen-washout method, the helium-mixing curve 
is an excellent criterion for impaired alveolar ventilation. Two of our asth- 
matie children displayed uneven distribution of inspired gas as manifested 
by abnormal helium-mixing curves (Table I, Cases 6 and 12). Both of these 
children gave evidence of severe pulmonary emphysema on physical and x-ray 
examination. The finding of abnormal alveolar distribution of inspired gas 
in these children tends to substantiate these clinical findings and further sug- 
gests irreversibility in these subjects. 

Although this initial report is based on a small series of asthmatie chil- 
dren, our experience suggests that determination of complete pulmonary fune- 
tion tests in such children is a definite asset in the more objective estimation 
of the progression of the disease and its response to treatment. This can be 
accomplished with greater confidence, now that definite absolute values have 
been determined in these age groups.!. They should be of particular assistance 
in detecting the child who has irreversible emphysema, for this type of child 
probably cannot be rehabilitated in the same manner as a child with reversible 
intractable asthma. The emphysematous child will remain as the ‘‘hard ecore”’ 
of any rehabilitation program and will always account for a small percentage 
of failures. Furthermore, in this type of ease steroid therapy probably should 
be started as soon as possible, in contrast to conservative measures which are 
used suecessfully in the majority of asthma rehabilitation problems. 

It is well recognized that the concept of irreversible emphysema in child- 
hood is not universally accepted. These preliminary studies indicate that 
such an entity actually does exist. In order to settle this controversial issue, 
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future work in this laboratory will include studies before and after adminis. 
tration of bronchodilator drugs. In addition, alveolar gas tensions will be 
studied in those cases in which irreversibility is suspected. Compliance and 
diffusion studies are also projected areas of investigation in this group of 
patients. 


SUMMARY 


1. Complete lung volume and ventilatory studies have been made in a 
group of fourteen inpatient asthmatic children shortly after admission to the 
hospital and at varying times after treatment in the hospital. 

2. Abnormalities in lung volumes, maximum breathing capacity, and 
timed vital capacity, alone or in combination, were noted in the majority of 
these children. Improvement in clinical status was not always accompanied 
by improvement in pulmonary function measurements. 

3. The one-second timed vital capacity determination alone did not ap- 
pear to be a reliable predictor of pulmonary function in this study. Further. 
more, there was very little correlation between the one-second timed vital 
capacity and the maximum breathing capacity. 

4. The functional residual capacity, the total lung capacity, and the 
EFRC/TLC ratio proved to be useful indices of hyperinflation in this group of 
asthmatic children. 

5. The helium-mixing curve was used as an index of distribution of in- 
spired gas. Prolongation of helium equilibration was discovered in two chil- 
dren who were thought to have emphysema on evidence of combined clinical 
x-ray and pulmonary function evaluations. 

6. Pulmonary function measurements will provide the clinician with ob- 
jective criteria of prognosis and response to treatment in childhood asthma. 

The authors wish to express their appreciation to Dr. John E. Allen, Medical Director 
of the Cincinnati Convalescent Hospital for Children, for his guidance and cooperation 
throughout the study. Alfred Kreindler, B.S., performed most of the pulmonary tests in- 
cluded in this report. Dr. Richard Witt, Director of the Cardiopulmonary Unit of the 
Cincinnati General Hospital, gave us considerable assistance in performing base-line phys- 
iologic tests in the asthmatic children in the early phases of the study. Finally, we want to 
thank television personality Ruth Lyons, through whose generous efforts sufficient funds be- 
came available for purchase of equipment used in this study. 
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ALTERED SKIN REACTIVITY INDUCED 
BY REPEATED HISTOPLASMIN SKIN TESTS 


Richard D. Sills, M.D., Jack Rom, M.D., and J. Edward Berk, M.D., Se.D., 
Detroit, Mich. 


HERE recently came under our observation a patient who, four weeks 
. to admission to the hospital, displayed a negative intradermal test 
with histoplasmin. Although all clinical studies for histoplasmosis were 
negative, a repeat intradermal test with histoplasmin shortly after admission 
was observed to be strongly positive. This aroused our interest in the possi- 
bility that repeated intradermal injections of test antigens of this type might 
transform negative skin reactions to positive ones as a result of altered skin 
reactivity. To test this possibility, repeated intradermal tests were performed 
with a variety of antigens in healthy young persons. 


METHOD OF STUDY 


Thirty healthy student nurses, ranging in age from 18 to 50 years (mean 
age, 21 years), were studied. All of the subjects had had recent physical 
examinations and chest x-rays which were negative. None gave a history of 
tuberculosis, histoplasmosis, or coecidioidomycosis. Each was given a skin 
test with 0.1 ¢.e. of (a) Old Tubereulin 1:10,000, (b) ecoeecidioidin 1:1,000, 
and (c) histoplasmin 1:1,000. These materials were injected intradermally 
into the forearm. A second series of skin tests was made two weeks after 
the first, and a third series was made three weeks after the second. The same 
lot of each antigen was used throughout the course of study. Needles and 
syringes used for injection of each of the three antigens were kept separated, 
autoclaved separately, and used again only for the same antigen. No skin 
test was at any time repeated in the same skin area. 

The tests were read at forty-eight hours and again at seventy-two hours 
after each intradermal injection. Any area of induration extending less than 
» by 5 mm. from the injection site was considered a negative reaction; areas 
measuring 5 by 5 mm. to 7 by 7 mm. were read as doubtful; areas measuring 
8 by 8 mm. or greater were interpreted as positive reactions. All injections 
and readings were done by the same physician. 

One of the thirty subjects who volunteered for the study was given 


‘coecidioidin and histoplasmin but not Old Tubereulin because she reported a 
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previous strongly positive reaction to this material. The remaining twenty. 
nine volunteers received all three antigens on initial testing. No subject was 
reinjected with an antigen to which a positive reaction occurred on the initial 
tests. Of the thirty subjects, twenty-four received a second series, and nine. 
teen of these received a third series of injections. 


TABLE I. RESULTS OF FIRST SERIES OF SKIN TESTS 














| NO. NO. NO. | PER CENT 
SUBJECTS | POSITIVE | NEGATIVE | POSITIVE 
Old Tubereulin 29 8 21 27.6 
Coecidioidin 30 1 29 3.3 
Histoplasmin 30 4 26 13.3 








RESULTS 


No doubtful skin reactions were encountered. In each ease, the test 
results yielded definitely positive or definitely negative reactions. A constitu- 
tional reaction following the initial test with Old Tubereulin occurred in one 
subject, a middle-aged woman. The skin tests with histoplasmin and coe- 
cidioidin in this patient were negative. Further skin tests were not done in 
this case. In no ease were there any severe local reactions. 


TABLE II. RESULTS OF SECOND SERIES OF SKIN TESTS 














NO. PREVIOUSLY | NO. NEW | 
NEGATIVE REACTORS POSITIVE PER CENT 
TESTED REACTIONS | CONVERSIONS 
Old Tubereulin 18 0 0 
Coeccidioidin 23 0 0 
Histoplasmin 24 3 12.5 








The results of the series of intradermal tests are summarized in Tables 
I, Il, and III. There were thirteen positive reactions to the initial set of tests 
among the thirty subjects; eight showed a positive reaction to tubereulin, four 
had a positive reaction to histoplasmin, and one displayed a positive reaction to 
eoceidioidin. The person with the positive coccidioidin test had lived in 
southern California. Of the twenty-four subjects who were given a second 
series of injections, three showed positive histoplasmin reactions on the second 
test. The same test was repeated three weeks later in two of these subjects 


TABLE III. RESULTS OF THIRD SERIES OF SKIN TESTS 











| NO. PREVIOUSLY NO. NEW 
NEGATIVE REACTORS | POSITIVE PER CENT 
| TESTED | REACTIONS | CONVERSIONS 
Old Tubereulin 15 0 0 
Coecidioidin 19 0 0 
Histoplasmin iW fi 0 0 


*Two of the three subjects whose histoplasmin reactions had changed from negative to 
positive on the second test were also retested with histoplasmin. Their reactions remained 
positive. : 
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and was found to remain positive in both. Of the nineteen subjects who re- 
eeived a third series of intradermal injections, none showed a change from 
the previously negative reactions. 

At the end of the series of tests, all three subjects whose skin reactions 
to histoplasmin had changed from negative to positive were re-examined and 
their chest x-rays were repeated. Physical examination in each case was 
negative, and the roentgenograms showed no change. None of these three 
subjects gave a history of illness suggesting histoplasmosis during the period 


of experimentation. 


DISCUSSION 


It is of interest that, of a group of twenty-four apparently healthy women 
with initially negative histoplasmin skin tests, three (12.5 per cent) showed 
positive reactions on a second test performed two weeks after the first. The 
reason or reasons for this change in skin reaction are not known. 

The possibility that new histoplasmosis infection had occurred in the 
eases in which a negative intradermal histoplasmin test had converted to 
positive was considered. There were, however, many considerations that 
weighed against this. The changes in skin reaction occurred within a two- 
week period, during which the subjects were seen daily with no indication 
or suggestion of illness in any of them. All the volunteers used in the study 
worked in the same environment, and most had their after-duty residence 
in the place where the study was done. There were no known eases of histo- 
plasmosis in the hospital during the time of the investigation. Finally, 
recheck physical examinations and chest roentgenograms of the subjects 
showing the change in skin reaction were negative. 

The possibility that negative skin tests were due to the use of antigen 
solutions which were too weak or too dilute must be considered. There is 
also the possibility that the negative skin tests resulted from the use of im- 
potent lots of antigen. Against these possibilities are the facets that only one 
strength of each antigen was used throughout the course of investigation 
and that each individual antigen was from a single purchased lot. 

It would appear reasonable, from the foregoing considerations, to suspect 
that the alteration in skin reaction to histoplasmin observed in these subjects 
was in some way induced by the previously injected histoplasmin. Although 
conversion from positive to negative intradermal tests did not occur with 
either tuberculin or coccidioidin in the subjects tested, it is possible that such 
a change might also have occurred with these antigens had the tests been 
repeated more often. 

Considerable stress has been placed on the clinical significanee of con- 
version from negative to positive skin reactions to tubereulin or fungus anti- 
gens.'7 It has been suggested that such a change, especially if known to be 
recent, is fairly strong evidence that infection has taken place. The results 
of this study introduce the possibility that, with respect to histoplasmin at 
least, this interpretation need not necessarily be invoked. 
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SUMMARY AND CONCLUSIONS 


1. Intradermal injections of Old Tuberculin, coccidioidin, and histoplasmin 
were given at intervals of two and five weeks to a group of healthy female 
subjects who had failed to react to these antigens when initially tested. 

2. In no ease did a negative tuberculin or coecidioidin skin test convert 
to positive during the course of investigation. 

3. Of twenty-four subjects who had initially negative histoplasmin tests, 
three developed positive reactions on retesting after two weeks. 

4. It would appear from these observations that some persons not in- 
fected with histoplasmosis may develop positive histoplasmin skin tests as a 
result of repeated intradermal injection of the antigen. Although the mech- 
anism or mechanisms responsible for this altered skin reactivity are obscure, 
it is suggested that induced skin sensitivity may be basically concerned. 
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STANDARDIZATION OF ALLERGENS 


N THE injection treatment of allergic diseases, it is axiomatic that the doses of 
| allergen administered must be carefully graded according to the tolerance of 
the individual patient. There are few medications of which the dosage must 
be so exactly measured. In some eases an error of 10 per cent in the amount 
viven may cause a severe constitutional reaction. Yet, the materials which are 
measured with such meticulous care are among the crudest preparations used 
in modern medicine. In general, they are simple saline extracts of complex 
natural substances, such as pollens, animal hairs, feathers, and house dust, 
the true chemical nature of which is unknown to both the manufacturer and the 
physician. Their potency can be expressed only in such vague terms that it is 
hazardous to change from one preparation to another without drastically re- 
ducing the dose. It is not surprising that many allergists, with little or no 
special training in chemistry, have thought that they could prepare equally good 
materials in their spare time and that physicians in other branches of medicine 
have regarded the whole matter with profound skepticism. 

During the past twenty years a number of scientists have studied the 
chemistry and antigenic activity of various allergens, particularly the pollens, 
but the efforts of different groups have not been coordinated and the results 
have not established a basis for standardization. The situation has remained 
so confused that such official agencies as the Division of Biological Standards 
and the U. S. Pharmacopia have not attempted to establish standards. 

The National Advisory Allergy and Infectious Disease Council has recog- 
nized that really scientific treatment of allergic diseases depends upon the use 
of known and reproducible materials and is attempting to facilitate the ac- 
cumulation of the knowledge which will furnish a satisfactory basis for stand- 
ardization. Toward this end, the Council has approved numerous grants of 
Publie Health Service funds for research in the chemistry of allergens, and 
during the past year it has appointed a committee, with Dr. Dan Campbell as 
chairman, to encourage and coordinate studies in this field. 

Under the auspices of this committee, a conference was held at the National 
Institutes of Health on June 12, 1959, to bring together chemists, immunologists, 
and clinicians working on various aspects of the problem, as well as representa- 
tives of government agencies and manufacturers of allergens. From the dis- 
cussion at the conference, it was apparent that the information available does 
not permit the establishment at present of a standard which will truly express 
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the potency of any of the common allergens. Knowledge is more advanced in 
regard to ragweed pollen than most other substances, but even in this case much 
remains to be done. Several groups of investigators have derived from ragweed 
pollen highly aetive materials, but these products have not been compared as 
to identity and relative purity. By gel diffusion methods the presence of six 
to eight distinct antigens in ragweed pollen has been demonstrated, but it re- 
mains to be established which of these are important in human allergy. In fact, 
there is evidence that various allergic patients are affected by different antigens 
in the pollen. 

As a result of the conference, the committee felt that more would be gained 
by further research designed to establish the nature of the allergens than by 
attempts to impose arbitrary standards. Because of the complexity of the 
problem, it was decided to concentrate efforts for the present on ragweed pollen. 
The isolation and purification of active materials from ragweed pollen by com- 
petent chemists will be aided as far as possible. The preparations produced in 
various laboratories will be studied by physicochemical methods to establish 
their identity and relative degrees of purity. The same materials will be com- 
pared as to antigenic specificity by gel diffusion and other immunologic methods 
and also tested by direct skin tests and passive transfer methods for activity 
in hay fever patients. 

This program may seem far removed from the original purpose of stand- 
ardizing the hundreds of different allergens used in the diagnosis and treatment 
of allergic disease. It represents a coordinated effort to establish a scientific 
basis for such standardization, and it is hoped that work on ragweed pollen 
may furnish a model for subsequent studies of other allergens. 

The committee has attempted to include in the June conference, and in the 
continuing program, all those conducting research in this field. Others who 
are interested should communicate with Dr. Campbell. 

W. B. S. 
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AMERICAN ACADEMY OF ALLERGY 


REPORT OF THE COMMITTEE ON DRUGS 
OF THE RESEARCH COUNCIL OF THE 
AMERICAN ACADEMY OF ALLERGY, 1958-1959 


Sidney Friedlaender, M.D., Detroit, Mich. (Chairman) 


HIS report summarizes three projects which have been completed in the past 
Tew In two of these the work has been extensive, and the results are in- 
teresting enough to warrant their separate publication in a more complete and 
detailed form." ? 


COMPOUND SU-3822 (CIBA PHARMACEUTICAL PRODUCTS, INC., SUMMIT, NEW JERSEY ) 


O ne ee 


Background Data.?A—SU-3822 is a synthetie compound characterized by sev- 
eral specific types of pharmacologic activity strongly indicating potential thera- 
peutie applicability. 

Chemically, it is 1-benzyl-2-(2-dimethylaminoethy])-isoindoline dihydro- 
chloride, with the structural formula: 


mC » 
oes 


A 
A\/\ CH, 


_— a A 2HCI 
= % . 
ANZ CH; 

The compound was submitted to the Committee on Drugs because of certain 
pharmacologic effects suggesting an application in clinical allergic states. In 
intact guinea pigs, oral doses of 20 mg. per kilogram protected over 80 per cent 
of animals against anaphylactic shock three hours after administration. Simi- 
larly, 10 mg. per kilogram given orally protected 63 per cent of guinea pigs 
against intravenous lethal doses of histamine three hours after administration. 
In this type of experiment, SU-3822 appeared to be superior to Pyribenzamine 


as an antihistaminie drug. 


Clinical Studies —The drug was supplied to each investigator in the form 
of 50 mg. and 100 mg. capsules. It was suggested for clinical trial principally 
in the treatment of asthma and rhinitis, both seasonal and nonseasonal. Sug- 
gested dosage was 50 to 100 mg. three to four times daily during periods of 
active symptoms. 

Received for publication March 27, 1959. 
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Case reports were submitted by the following investigators: Robert T. 
Becker, Joliet, Illinois; Theodore B. Bernstein, Evanston, Illinois; Seymour B. 
Crepea, Madison, Wisconsin; Edmund Ehrlich, Philadelphia, Pennsylvania: 
Alex S. Friedlaender, Detroit, Michigan; Sidney Friedlaender, Detroit, Michi. 
gan; Harold J. Friedman, Cleveland, Ohio; George A. Peck, Salt Lake City, 
Utah; Gustavus Peters, Rochester, Minnesota; and Milton Mosko, Chicago, 
Illinois. 

A total of 261 patients received the drug. Twenty-nine had two allergic 
complaints at the time of treatment. The effects of SU-3822 were assessed in 
270 eases of rhinitis, asthma, urticaria, and eezema. 


TABLE I. RESULTS OF TREATMENT WITH COMPOUND SU-3822 (261 PATIENTS) * 

















TOTAL RESULTS 

CONDITION TREATED TREATED GOOD | FAIR | POOR 
Seasonal hay fever 124 43 33 48 
Nonseasonal allergie rhinitis 57 2: 13 21 
Asthma, nonseasonal 83 24 8 51 
Asthma, seasonal 16 A: 3 10 
Urticaria, chronic is ] J 5 
EKezema, atopic 3 ] - 2 
Total 290 95 58 137 





*Twenty-nine patients had two allergic conditions. 


Results—The results of treatment are summarized in Table I. The favor- 
able effects of SU-3822 in seasonal hay fever and nonseasonal allergic rhinitis 
in many instances appeared to be somewhat less than the benefits usually ex- 
perienced with currently available antihistaminie drugs. With respect to 
asthma, a small number of patients appeared to achieve a remarkable effect, 
but the results were not as consistent as with preparations containing ephedrine. 
The number of cases of urticaria and eezema studied was too small to warrant 
the drawing of any conelusions. 


TABLE II. Sipe Errects, COMPOUND SU-3822 (65 OF 261 PATIENTS) * 








NUMBER OF 





COMPLAINT PATIENTS 
Sedation 30 
Dryness of mucous membranes 10 
Gastrointestinal discomfort 15 
Red-colored urine 8 
Vertigo 6 
Headache 4 
Faintness 2 
-alpitation ] 
Weakness 1 
Jitteriness 1 
Excessive nervous stimulation 1 
Pruritus, generalized ] 
Swelling of eyelids 1 
Buzzing in ears 1 
Insomnia 2 
Choking sensation 1 


Total "84 




















*Kighteen patients had two complaints; three patients’ had three complaints. 
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Side Effects—The range of side effects with SU-3822, as seen in Table II, 
appeared to be broader than with current antihistaminie drugs. Sixty-five pa- 
tients, or 23 per cent of those treated, reported a total of eighty-four side ef- 
fects. The principal untoward reactions were drowsiness, gastrointestinal dis- 
comfort, and dryness of mucous membranes. Several patients reported that the 
urine had a reddish color during the drug’s administration. In only a small 
pereentage were side effects severe enough to require discontinuation of the 
drug. 


SU-3822 does not appear to represent any significant advance 





Comment. 
over presently available antihistaminic drugs. Its effects in certain cases of 
asthma may warrant further exploration along these lines. 


PENICILLINASE (NEUTRAPEN, SCHENLABS PHARMACEUTICALS, INC., 
NEW YORK, NEW YORK) 

During the past vear, fifty patients presenting allergic reactions to peni- 
cillin were treated by members of the Committee with the protein enzyme peni- 
cillinase. Case reports were submitted by the following investigators: Clarence 
Bernstein, Orlando, Florida; Theodore B. Bernstein, Evanston, Illinois; Joseph 
Besser, Philadelphia, Pennsylvania; Earl B. Brown, New York, New York; 
Monroe Coleman, Stamford, Connecticut; Seymour B. Crepea, Madison Wis- 
consin; Alex S. Friedlaender, Detroit, Michigan; Sidney Friedlaender, Detroit, 
Michigan; Frank T. Jovee, Denver, Colorado; Lloyd D. Mayer, Lexington, Ken- 
tucky; Gustavus A. Peters, Rochester, Minnesota; Isadore Pitesky, Long Beach, 
California; Samuel E. Rynes, Philadelphia, Pennsylvania; Aaron D. Spielman, 
New York, New York; and Paul VanArsdel, Seattle, Washington. 

A detailed report on the results of this study was published in the JouRNAL 
or ALLERGY.' The conelusions drawn from the study are that penicillinase is 
an extremely useful agent in the treatment of certain types of sensitivity reae- 
tions occurring in relation to the administration of penicillin. Rapid improve- 
ment following intramuscular administration of penicillinase was observed in 
some reactions of the serum sickness type, acute urticarial and nonurticarial 
eruptions, and chronic urticaria. A number of similar cases, however, failed to 
improve in response to the same treatment. Two injections of 800,000 units 
each, administered intramuscularly at an interval of three days, appeared more 
effective than a single dose. There is no evidence that penicillinase has a place 
in the treatment of the acute anaphylactic reaction. Local pain and swelling, 
as well as systemic febrile reactions, were fairly common following intramus- 
cular administration of this enzyme. The antigenicity of penicillinase itself, as 
determined by experimental studies, is such that the possibility of sensitization 
from repeated administration must be considered in its use. The oceurrence of 
reactions of the anaphylactic type following its administration has already been 


reported by others.*° 
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GAMMA GLOBULIN STUDY (THE AMERICAN NATIONAL RED CROSS, 

WASHINGTON, D.C. ) 


The Committee has concluded a two-year study on the use of gamma glob. 
ulin in the management of asthma associated with infection. <A preliminary 
report on this project was given a year ago,’ and a complete summary of the 
two-year study is being presented separately.’ 

The conelusion drawn from two vear’s experience is that there is something 
of benefit to be gained when gamma globulin is administered in relatively large 
doses in infants and small children with low pretreatment serum gamma glob- 
ulin levels. Approximately 50 per cent of such patients appeared to derive 
benefit when given gamma globulin at intervals of two to four weeks in doses 
approximating 0.5 ¢.ce. per kilogram of body weight. 


In line with the policy of the Research Council, the membership of the 
Committee on Drugs has been expanded considerably during the past year. It 
is now composed of thirty active members and Fellows of the Academy and 
three consultants. In addition, the Committee has called on other members 
and Fellows of the Academy for assistance and advice when it was felt that 
their help would be of benefit. The current roster is as follows: 


Charman 
Sidney Friedlaender, Detroit, Michigan 
Members 


Murray M. Albert, Brooklyn, New York 
Theodore B. Bernstein, Evanston, Illinois 
Robert J. Becker, Joliet, Illinois 

Earl B. Brown, New York, New York 
Monroe Coleman, Stamtord, Connecticut 
Seymour Crepea, Madison, Wisconsin 
Edmund E. Ehrlich, Philadelphia, Pennsylvania 
Alex S. Friedlaender, Detroit, Michigan 
Henry T. Friedman, Beverly Hills, California 
Joseph Fries, Brooklyn, New York 

Harold J. Friedman, Cleveland, Ohio 

Claude A. Frazier, Asheville, North Carolina 
Frank T. Joyee, Denver, Colorado 

Samuel J. Levin, Detroit, Michigan 

Llovd Mayer, Lexington, Kentucky 

Dean A. Moffat, Salt Lake City, Utah 

Milton Mosko, Chieago, Illinois 

Samuel Rynes, Philadelphia, Pennsylvania 
George Peck, Salt Lake City, Utah 

Gustavus Peters, Rochester, Minnesota 
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Isadore Pitesky, Long Beach, California 
Simon Rubin, Gary, Indiana 

Norman Riehard, Kenmore, New York 
Walter R. MacLaren, Pasadena, California 
Sheppard Siegal, New York, New York 

Burt B. Schoenkerman, Milwaukee, Wisconsin 
Aaron Spielman, New York, New York 
Irving Sehiller, Boston, Massachusetts 

Paul VanArsdel, Jr., Seattle, Washineton 


Consultants 


Alfred Gilman, Ph.D., Professor of Pharmacology, Albert Kin- 
stein College of Medicine, Yeshiva University, New York, 
New York 

Harry W. Hays, Ph.D., Director, National Academy of Sei- 
enees, Toxicological Information Center, Washington, 
D.C. 

Irvin Kerlan, M.D., Associate Medical Direetor, Chief, Re- 
search and Reference Branch, Food and Drug Admin- 
istration, Washington, D. C. 
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ANNOUNCEMENTS 


American College of Allergists, Inc. 

The American College of Allergists, Inc., announces a graduate instructional course and 
annual congress scheduled for Feb. 28 to March 4, 1960, at the Americana Hotel, Bal Harbour, 
Miami Beach, Florida. 

For information, contact John D. Gillaspie, M.D., Treasurer, 2049 Broadway, Boulder, 
Colorado. 


California Society of Allergy 
The officers for the California Society of Allergy for 1959-1960 are as follows: 
President, George Harsh, San Diego. 
Vice-President, Hyman Miller, Beverly Hills. 


Secretary-Treasurer, Gardner 8S. Stout, San Mateo. 


Three Allergy Residencies Available in Pittsbu:gh 


Three approved residencies in allergy are available in Pittsburgh, Pennsylvania, for a 
one-year period beginning July 1, 1960. Two of these are at the United States Veterans 
Hospital, Oakland, Pittsburgh, Pennsylvania, a dean’s committee hospital. The third is at 
the Montefiore Hospital and University of Pittsburgh Medical School. Please address all 
inquires to Leo H. Criep, M.D., The Bigelow, Pittsburgh 19, Pennsylvania. 


New York University—Bellevue Medical Center 


New York University-Bellevue Medical Center’s Post-Graduate Medical School offers 
three courses in Allergy, as follows: 

Allergy.—A full-time, three-week course, Nov. 30 through Dee. 18, 1959. 
Morning sessions are devoted to laboratory instruction, while two afternoons a 
week are spent in the outpatient allergy clinic. Lectures on pediatric allergy, skin 
allergy, food, mold, drug, and insect allergy are presented. 

Refresher Course in Allergic Conditions.-—A full-time, three-day course, March 
21 to 23, 1960. A comprehensive review of recent developments in the diagnosis 
and treatment of allergic diseases. 





Set 


ror 











ANNOUNCEMENTS 55s 
eed 


Volume 30 
Number 6 


"he M Be peiaie : 
The Management of Allergies.—A part-time course of eight sessions, Fridays 
Sg 3:30 P.! a] . . ‘ . Fe ass 9 ays, 
i te 3 #6 p.M., April 8 through June 3, 1960 (excluding Good Friday April 15) 
Fundamentals of allergy, diagnosis Jy 4 oD). 
‘ als é gy, diagnosis, and treatment of various clini 7 
‘ arious clinical forms ‘ase 
demonstrations. é ms. Case 
The courses will be given under the direction of Dr. Abner M. Fuchs 
M a . . au bd P ° € +4 " * - = e we 
For further information, write Associate Dean, NYU Post-Graduate Medical School 
; . Medical School, 


550 First Ave., New York 16, New York. 
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275 (Abst.), 88 ( Abst.) | . pee guinea pigs during, 

clinical, high-efficiency pollen samplers for | 
use in (Harrington et al.), 357 | 


protracted, hemorragie and necrotic re. 


Anaphylactogenic properties of milk, effect of 
heat processing and gamma ra- 


evidence in patients with bronchial asthma | diation (Kraybill et al.), 274 
due to chronic cystic fibrosis (Abst.), 342 


Van Metre et al.), 281 (Abst.) . ; airy 

(Van Metre et al.) — Anaphylactoid purpura (allergic angiitis), 
clinical and pathological — find- 
ings in skin, 7 (Abst. ) 


experimental, fever as manifestation 
(Farr), 268 ( Abst.) 


food, bronchial asthma due to, in ninety- | Anaphylatoxin formation and complement 
five patients, 66 (Abst.) fixation, simultaneous inhibition 


: slay et « 976 : 
role in atopic dermatitis, 37 ( Abst.) of (Osler et al.), 276 (Abst.) 


Anaphylaxis, 10, 23, 40, 57, 82 (Absts.) 


study of 150 ‘‘allergie’’ children (Freed- 
man and Sellars), 272 (Abst.) electrical and mechanical responses of 
uterine smooth muscle during, 


‘Youndation of America, 477 (Announece- : ; 
Foundation of A ” i in vitro, 83 (Abst.) 


ment ) 

in guinea pig: improbability of release of 
serotonin in Sehultz-Dale_ reae- 
tion, 57 ( Abst.) 


in fur workers, with special reference to 

paraphenylenediamine — (Silber- 

man and Sorrell), 11 ee 

inhibition by local streptococcal in- 

fection (Meleyco et al.), 269 
insect, as possible cause of inhalant sensi- (Abst.), 257 

tivity (Wiseman et al.), 191 


inhalant, in infants, 72 ( Abst.) 


in Hemophilus pertussis-treated mice. I, 
miscellaneous, 8, 22, 38, 55, 69, 84 (Absts.) Passive anaphylaxis with heter- 
ologous rabbit antibody, 23 
( Abst. ) 





occupational, 378 (B. rev.) 


> a. ‘ ar vay Jacek « : : 
to pollen of common sugar beet (Peck and in mouse produced with soluble complexes 
Moffat), 140 | of antigen and antibody, 82 
residencies available in Pittsburgh, 553 | (Abst. ) 


(Announcement ) and nervous system, 11 ( Abst.) 


respiratory, ‘‘climate group’’ of patients, 


passive cutaneous, in guinea pig, thyroid- 
67 (Abst. ) 


specific autoantibodies studied 


and tonsillectomy (Lerner and Markow), by, 44 (Abst.) 
276 ( Abst.) quantification in mice, 11 ( Abst.) 
| 
American Academy of Allergy, 261, 547 in rabbit, role of platelets and release of 
: , rs serotonin and histamine during 
abstracts for annual meeting, 377 : . 8 


( Editorial ) (Waalkes and Coburn), 394 





on sila : ; eee Angiitis, allergic (anaphylactoid purpura), 

oom. fifteenth annual meeting, | clinical and pathological _ find- 
= | ings in skin, 7 (Abst.) 

report of Committee on Drugs of Re- 

search Council (Friedlaender), 

547 Antianaphylactic and antiserotonin activity 

of compound obtained from egg 


Announcements, 95, 190, 380, 477, 552 


“Pe ee , iosatc » FRO 2e- : 
College of Allergists, Inc., 552 (Announce yolk, peanut oil, and soybean 
ment ) lecithin (Ganley and Robinson), 
| te : 
Aminophylline and other xanthines, effects on 415 
pulmonary ¢ireulation, 75 | Antibiotics, human sensitivity to, 78 (Abst.) 
(Abst. ) ; ; ‘ . k Beer 
Antibody (ies), circulating, against penicillin, 
poisoning, 75 (Abst.) | . 87 (Abst.) 
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Antibody (ies ,—Cont 7d 
formation in x-irradiated rats protected 
with rat or rabbit hematopoietic 
cells, 28 (Abst. ) 


isolation of, on antigen-polystyrene con- 
jugates, 47 (Abst. ) 


leucocyte, in sera from pregnant women, 
47 (Abst.) 


passively administered homologous and het- 
erologous, persistence in guines 
pig, 58 (Abst.) 


production by guinea pig cells demon- 
strated by passive cutaneous 
anaphylaxis reaction, 10 ( Abst.) 
in mice exposed intermittently to radium 

2 


gamma rays, 62 ( Abst.) 


in patients with uremia, 94 ( Abst.) 


(Swineford et  al.), 280 


purifics tion 
(Abst.), 433 


rabbit, in vitro production (Vaughan et 
al.), 282 (Abst.) 


skin-sensitizing; sedimentation studies 
(Heimlich et al.), 273 (Abst. ) 
thyroid, in myxoedema, 77 (Abst.) 
titer in allergic children given adenovirus 
vaecine (Chobot et al.), 97 
Antigen(s) of echinococeus, 93 (Abst. ) 
food, immune sera in study of (Cohen and 
Reif), 267 (Abst.), 250, 311 
in human cornea and relationship to corneal 
grafting in man, 29 ( Abst.) 
human platelet, effeet of prednisolone on 
circulating antibody formation 
in animals immunized with, 76 
( Abst. ) 
local response of tissue mast cells in sensi- 
tized mice, 13 (Abst. ) 
mumps viral, effect of cortisone on cyto- 
toxicity of, 90 ( Abst.) 
neonatal injection of defined, immunologi- 
‘al unresponsiveness in rabbits 
produced by, 92 (Abst.) 
of rabbit semen, 97 ( Abst.) 
Antigen-antibody complexes, elimination from 
sera of rabbits, 45 (Abst.) 
in rabbit, metabolism of some, 78 ( Abst.) 


interaction, effect on blood coagulation, 63 
( Abst. ) 


Antigen-polystyrene conjugates, isolation of 
antibodies on, 47 ( Abst.) 


Antigenic relationship of insect extracts 
(Pruzansky' et al.), 270 (Abst.), 
302 

Antigenicity of estrone-protein conjugates 

(Rose et al.), 278 ( Abst.) 
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Antigenicity—Cont ’d 


penicillin, modification of (Berryman and 
Fisherman), 266 (Abst.), 329 


Antihistamines, influence on mast cell disrup- 
tion following x-irradiation, 26 
(Abst. ) 
and lysergic acid derivatives as inhibitors 
of edema provoked in rat’s paw 
by serotonin, 43 ( Abst.) 


Antihistaminie and ataractic drugs, effect on 
experimental skin wheal (Too- 
good), 280 ( Abst.) 


Anti-lung serum, pathologic changes produced 
by, 75 (Abst.) 


Antipneumococcal rabbit serum, type II, dex- 
tranase purification of antibody 
precipitated from, by dextran 
(Swineford et al.), 433 


Antisera, human, to purified diphtheria tox- 
oid, comparison with antisera to 
other purified antigens by quan- 
titative precipitin and gel dif- 
fusion techniques, 29 ( Abst.) 


Antiserotonin and antianaphylactie activity 
of compound obtained from egg 
yolk, peanut oil, and soybean 
lecithin (Ganley and Robinson), 
415 


Antistaphylolysin determinations in sera of 
children with bronchial asthma, 
63 (Abst.) 


Antitubereulosis and combined antitubereulo- 
sis-tranquilizing chemotherapy, 
blood dyscrasias associated with, 
69 (Abst.) 


Appendicitis, acute, allergic colitis present- 
ing clinical picture of, 71 
( Abst.) 


Aqua Ivy Tablets, oral prophylaxis against 
poison ivy dermatitis (Langs 
and Strauss), 130 
Aristocort and Medrol, effeets on some skin 
diseases, 38 ( Abst.) 
in treatment of allergic conditions (Criep), 
50 


Arteriosclerosis, pulmonary, due to serotonin, 
43 ( Abst.) 


Arthritis, rheumatoid, exfoliative dermatitis 
as complication of chloroquine 
therapy, 3 ( Abst.) 


Aspergillosis, pulmonary, with cavitation, 80 
( Abst.) 

Asthma, bronchial, acute, comparative ef- 
fectiveness of alcohol-water 
solution of theophylline, alco- 
hol-water solution, and theophyl- 
line-water solution for oral 
treatment (Spielman), 35 

antistaphylolysin determinations in sera 
of children with, 63 (Abst.) 
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Asthma, bronchial—Cont’d Autoantibody (ies )—Cont’d 
due to chronic cystic fibrosis (Van thyroid-specific, studied by passive cutane. 


Metre et al.), 281 (Abst.) 

due to food allergy alone in ninety-five 
patients, 66 (Abst.) 

spatial vectoreardiogram in (Criep and 
Silverblatt), 267 ( Abst.) 


childhood, and bronchiolitis, relationship 
between (Wittig and Glaser), 
273 (Abst.), 19 
ehronie intractable (Bernstein et al.), 
534 
chronic, treatment with prednisolone, 53 


(Abst. ) 
continuous corticosteroid therapy (Winken- 
werder and Gay), 283 (Abst.) 
and hay fever, 1, 17, 33, 49, 66, 82 (Absts.) 
in infancy, prognosis (Buffum), 165 
natural history, 54 ( Abst.) 
hydrocortisone hemisuccinate by inhalation 
in children with, 67 (Abst.) 


intrinsic, use of gamma globulin in treat- 
ment (Crepea and Friedlaen- 
der), 439 


melanodermieca, 7 ( Abst.) 


Asthmatic children, excretion of injected his- 
tamine by (Mitchell), 506 


conditioning 
( Abst.) 


receiving prolonged therapy with predni- 
sone and  methylprednisolone, 
growth suppression in (Van 
Metre and Pinkerton), 103 


re] ve rye 4 
physical program, 34 


and nonasthmatie subjects, effect of 5- 
hydroxytryptamine (serotonin) 


on respiration, 51 (Abst.) 


and normal children, pulmonary function 
(Bernstein et al.), 266 (Abst.) 


patient treated with newer steroids, meta- 
bolic studies (McGarry et al.), 
278 (Abst.) 


Ataractic and antihistamine drugs, effect on 
experimental skin wheal (Too- 
good), 280 (Abst.) 


Athromboeytopenic purpura caused by chloro- 
thiazide, 68 ( Abst.) 


Atopie dermatitis: role of food allergy, 37 


(Abst. ) 


Autoantibody(ies) in human glomerulonephri- 
tis and nephrotic syndrome, 62 
(Abst. ) 


and iso-antibodies, immunologic differences 
between, 46 (Abst.) 

primary biliary cirrhosis showing high titer 
of, 15 (Abst.) 


ous anaphylaxis 
44 (Abst.) 


Autosensitization dermatitis, dynamics of, 5 
(Abst. ) 


in guineg Pig, 


B 


Bee and wasp sensitivity, serial intracutane. 
ous testing for (Mueller), 123 


Beet, common sugar, allergy to pollen of 
(Peck and Moffat), 140 


3enadryl and Chlor-Trimeton in intravenous 
urography, comparison, 3 
(Abst. ) 

Biliary cirrhosis, primary, showing high titer 
of autoantibody, 15 (Abst.) 

Blood, allergic, effect of specific desensitiza- 
tion on in vitro histamine re- 

lease from (VanArsdel and Mid- 

dleton), 281 (Abst.) 


| coagulation, effect of antigen-antibody in- 
teraction, 63 (Abst.) 


|  dyserasias associated with antituberculosis 
and combined antituberenlosis- 
| tranquilizing chemotherapy, 69 
| (Abst. ) 


glucose, effect of histamine and histamine 
liberator, compound 48/80, 72 
(Abst. ) 


| 

| groups and seeretion of blood group sub- 

stances (VanArsdel and Motul- 

sky), 460 

| intraperitoneal, eosinophilic response to, 60 

| (Abst. ) 

| ° . ° : 

serum, changes in histaminopexic potency 

| of, in eezemas in adults, 4 
(Abst. ) 


transfusions, chlorpheniramine maleate in 
prophylaxis of pyrexial reac- 
tions during, 63 ( Abst.) 
Book reviews, 286, 378 
Books reeeived, 190, 554 
Bronchial asthma (see Asthma, «bronchial ) 


Bronchiolitis and childhood asthma, relation- 
ship between (Wittig and 
Glaser), 273 (Abst.), 19 





Bronchitis, chronic, effect of intramuscular 
trypsin in, 17 (Abst.) 

Bronchodilator(s) aerosols, new effective 
method of nebulizing, 50 ( Abst.) 


and corticosteroids in treatment of obstruc- 
tive pulmonary emphysema, 15 
(Abst. ) 


sympathomimetic, cardiovascular effects, 89 
(Abst. ) 
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Bronchodilator—Cont ’d 
unique: ethylnorepinephrine, 34 (Abst.) 
Buffalo Allergy Society, 380 (Announcement ) 


C 
Calcium pantothenate, effect on induced 
whealing and on seasonal rhi- 
nitis, 33 (Abst.) 
California Society of Allergy, 552 (An- 


nouncement ) 

Cardiff, Wales, volumetric counts of pollen 
grains at (Hyde), 219 

Cardiovascular effects of sympathomimetic 
bronchodilators, 89 (Abst.) 

and respiratory effects of lethal doses of 

histamine and compound 48/80 
in rabbits, 89 (Abst.) 


sensitization and eosinophilia, reserpine ef- 


fects and experimentally pro- 
duced lesions of (Cohen and 
Mines), 169 

Cartilages, costochondral, painful nonsup- 


purative swelling of (Goodman 
and Eragan), 90 


Cashew nut shell oil for hyposensitization 
against rhus dermatitis, 20 


( Abst. ) 


Cavitation, pulmonary aspergillosis with, 80 
( Abst. ) 

Cheilitis, unusual manifestation due to solar 
sensitivity, 6 (Abst.) 

Chemotherapy, antituberculosis and combined 
antituberculosis-tranquilizing, 
blood dyscrasias associated with 


69 (Abst.) 


Child, allergic, components of milk and sig- 
nificance to, 70 (Abst.) 


? 


et Childhood asthma (See Asthma, childhood ) 
Children, allergic diseases in, prednisone in 
treatment of, 52 (Abst.) 
with asthma, hydrocortisone hemisuccinate 
by inhalation in, 67 (Abst.) 
asthmatic, excretion of injected histamine 
by (Mitchell), 506 
with bronchial asthma, antistaphylolysin de- 
terminations in sera, 63 (Abst.) 
normal and asthmatic, pulmonary function 
in (Bernstein et al.), 266 
( Abst. ) 
pulmonary function in. I. Determination of 
norms (Bernstein et al.), 514 
IT. Preliminary studies in chronie in- 
tractable childhood asthma 
(Bernstein et al.), 534 


Chloroquine therapy in rheumatoid arthritis, 
exfoliative dermatitis as com- 
plication, 3 (Abst.) 
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Chlorothiazide, athrombocytopenic purpura 
caused by, 68 (Abst.) 
dermatitis medicamentosa due to, 37 


(Abst. ) 
jaundice in patient treated with, 85 ( Abst.) 


Chlorpheniramine maleate in prophylaxis of 
pyrexial reactions during blood 
transfusions, 63 (Abst.) 


Chlorpromazine-type cholangitis, 86 (Abst.) 


Chlorprophenpyridamine maleate, parabrom- 
dylamine maleate, and tripelen- 
namine hydrochloride in chronic 
allergic rhinitis (MacLaren), 
235 

Chlor-Trimeton and Benadryl in intravenous 
urography, 32 (Abst.) 

Cholangitis, chlorpromazine type, 86 (Abst.) 

Chromate sensitivity, 36 ( Abst.) 

Circulating antibody directed against peni- 
cillin, 27 (Abst.) 

formation in animals immunized with 


human platelet antigen, effect 
of prednisolone on, 76 (Abst.) 


eosinophils in labor and 
( Abst.) 


red cell volume of normal rats, increase 
after treatment with hydrocor- 


tisone or corticosterone, 72 
( Abst.) 


puerperium, 63 


Circulation, pulmonary, effects of aminophyl- 


line and other xanthines, 75 
(Abst. ) 
effect of theophylline ethylenediamine, 


60 (Abst.) 


Circulatory changes associated with inspira- 
tory positive pressure treatment, 
82 ( Abst.) 


Cirrhosis, primary biliary, showing high titer 
of autoantibody, 15 (Abst.) 


‘*Climate group’’ 


g of respiratory allergy pa- 


tients, 67 (Abst.) 


Cold, common, curious case of, 27 (Abst.) 
transmission of experimental, in volun- 
teers, 30 (Abst. ) 


Colitis, acute allergic, presenting clinical piec- 
ture of acute appendicitis, 71 
(Abst. ) 


Committee on Drugs of Research Council of 
American Academy of Allergy, 
report (Friedlaender), 547 


on Food Allergy seeks evidence of cotton- 
seed oil reactions, 380 (An- 
nouncement ) 


fixation and anaphylatoxin 
formation, simultaneous inhibi- 
tion of (Osler et al.), 276 
( Abst.) 


Complement 








568 SUBJECT 


Compound 48/80 and histamine, cardiovas- 
cular and respiratory effects of 
lethal doses in rabbits, 8&9 
( Abst.) 


effect of histamine and histamine liberator 
on blood glucose, 72 (Abst.) 


Compound SU-38822 (report of Committee on 
Drugs), 547 


Contact dermatitis (See Dermatitis, contact ) 


Cor pulmonale secondary to pulmonary em- 
physema, electrocardiogram in, 
61 ( Abst.) 


Corn products, allergenicity (Howard et al.), 
381 


Cornea, human, antigens in, and relationship 
to corneal grafting in man, 29 
( Abst.) 


Correspondence, 472 


Corticosteroid(s) and bronchodilators — in 
treatment of obstructive  pul- 
monary emphysema, 15 (Abst. ) 


therapeutic ratio of dexamethasone (Brown 
et al.), 484 


therapy, continuous, in asthma (Winken- 
werder and Gay), 283 (Abst. ) 


Corticosterone or hydrocortisone, increase in 
circulating red cell volume of 
normal rats after treatment 
with, 72 (Abst. ) 


Corticotrophie activity of human plasma con- 
stituents, 42 (Abst.) 


Cortisone, effect on cytotoxicity of mumps 
viral antigen, 90 (Abst.) 


Costochondral cartilages, painful nonsuppura- 
tive swelling of (Goodman and 
Kragan), 90 


Cottonseed oil reactions, Committee on Food 
Allergy seeks evidence of, 380 
( Announcement ) 


Crustaceans; immune sera in study of food 
antigens (Cohen and Reif), 267 
(Abst.), 311 


Cutaneous reactions to autologous and non- 
autologous plasma (Freedman 
et al.), 271 (Abst. ) 


Cystie fibrosis, chronic, evidence of allergy 
in patients with — bronchial 
asthma due to (Van Metre et 
al.), 281 ( Abst.) 


Cytotoxicity of mumps viral antigen, effect 
of cortisone on, 90 ( Abst.) 


D 


Dairy products, chronic penicillin urticaria 
from, proved by  penicillinase 
eures, 68 (Abst. ) 





INDEX 


| Decadron, therapeutic ratio (Brown et al.) 





484 
Dermatitis, atopic: role of food allergy, 3» 
(Abst. ) Q 


autosensitization, 5 (Abst.) 
contact, lichenoid eruptions following, 27 
( Abst. ) 
philodendron as cause, 22 ( Abst.) 
due to Thermo-Fax paper, 3 ( Abst.) 
exfoliative, as complication of chloroquine 
therapy in rheumatoid arthritis, 
3 (Abst.) 
of face caused by guanine in pearly nail 
lacquer, 35 ( Abst.) 
of fingers from rosary beads, 6 ( Abst.) 
medicamentosa due to Diuril, 37 ( Abst.) 
from metal spectacles, 27 (Abst. ) 
of nose due to sniff tobacco, 3 ( Abst.) 
poison ivy (rhus), 45 ( Abst.) 
oral prophylaxis against, with Aqua Ivy 
Tablets (Langs and _ Strauss), 
130 
rhus, cashew nut shell oil for hyposensitiza- 
tion against, 20 ( Abst.) 
use of Impatiens biflora (jewelweed) in 
treatment, 37 (Abst.) 
perfume, 36 ( Abst.) 

Dermatology, 3, 18, 35, 67 (Absts.) 

Dermatoses, prednisolone as aerosol for, 68 
( Abst. ) 

Desensitization, specific, effect on in_ vitro 
histamine release from allergic 
blood (VanArsdel and Middle- 
ton), 281 (Abst.) 

Dexamethasone (Decadron), therapeutic ratio 
Brown et al.), 484 

therapy, rate of recovery of normal adrenal 
cortical function after (Fried- 
man and Murray), 272 ( Abst.) 

Dextranase, studies of antibodies eluted from 
dextran-type II  pneumococeal 
antiserum precipitates by treat- 
ment with (Swineford et al.), 
280 ( Abst.) 

purification of antibody precipitated from 
type II antipneumococeal rabbit 
serum by dextran (Swineford et 
al.), 433 

Diethylaminocellulose, fractionation of short 
ragweed pollen extracts on, 8? 


( Abst. ) 
Dimetane injectable in treatment of major 
allergic manifestations, 64 


( Abst.) 


Dipyrone (Nartrate), agranulocytosis follow- 
ing use of, 8 ( Abst.) 
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SUBJECT 


Diuril, determatitis medicamentosa due to, 
57 (Abst. ) 


DNA and serum factor in systemic lupus 
erythematosus, precipitin reac- 
tion between, 79 (Abst.) 


Double-blind technique, factors influencing 
clinical evaluation of drugs 
with special reference to, 31 
(Abst. ) 


Drug(s), ataractic and antihistaminic, effect 
on experimental skin wheal 
(Toogood), 280 (Abst.) 


factors influencing clinical evaluation, 31 
( Abst. ) 


purpura, thrombocytopenia in, 55 (Abst. ) 


sympathomimetic, effects on renal vessels, 
42 (Abst. ) 


Dysgammaglobulinemic syndrome, 94 (Abst. ) 


E 
4 


Echinococcus antigen, 93 (Abst.) 


Eezema(s) in adults, changes in histamino- 
pexic potency of blood serum in, 
4 (Abst. ) 


infantile and childhood, analysis of protein 
skin reactivity, 35 (Abst.) 


Edema provoked in rat’s paw by serotonin, 
comparison of lysergic acid 
derivatives and antihistamines 
as inhibitors of, 43 (Abst.) 


Editorial, abstracts for annual meeting of 
American Academy of Allergy, 
377 
primum non nocere, 376 
standardization of allergens, 545 


Egg yolk, peanut oil, and soybean lecithin, 
antianaphylactic and antisero- 
tonin activity of compound ob- 
tained from (Ganley and Robin- 
son), 415 


Electrocardiogram in cor pulmonale secondary 
to pulmonary emphysema, 67 
( Abst.) 


Klectrolytes, abnormal sweat, in patients with 
allergies (Lanoff et al.), 275 
(Abst.), 88 (Abst.) 


Electrophoresis patterns, serum, in hypersen- 
sitive state, 49 ( Abst.) 


Elixophyllin; comparative effectiveness of al- 
cohol-water solution of theophyl- 
line, aleohol-water solution, and 
theophylline-water solution for 
oral treatment of acute bron- 
chial asthma (Spielman), 35 

Emphysema, obstructive pulmonary, broncho- 
dilators and corticosteroids in 
treatment, 75 (Abst.) 
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Emphysema—Cont ’d 


pulmonary, cor pulmonale secondary to, 
electrocardiogram in, 67 ( Abst.) 


treatment, 66 ( Abst. ) 


Endotoxin, sensitivity of pertussis-inoculated 
mice to, 78 ( Abst.) 


shock due to, compared with anaphylactic 
shock, 24 ( Abst.) 


Eosinophilia and cardiovascular sensitization, 
reserpine effects and experi- 
mentally produced lesions of 
(Cohen and Mines), 169 


Kosinophilic granuloma of lung, 84 (Abst.) 


with eosinophilic 
( Abst. ) 


pneumonia, 47 


to intraperitoneal blood, 60 


( Abst. ) 


response 


Kosinophils, circulating, in labor and _puer- 
perium, 63 ( Abst.) 


-in sputum, significance, 53 (Abst.) 

Epinephrine, altered reactivity to, in hyper- 
sensitive rabbit, 10 (Abst.) 

histamine, and 5 hydroxytryptamine, effects 

on pulmonary hemodynamics, 
with particular reference to ar- 
terial and venous segment re- 
sistanees, 43 (Abst.) 


potentiating effect with use of ganglionic 
blocking agent, 2 ( Abst.) 


Erythromycin, allergenicity of, 40 (Abst.) 

Estrone-protein conjugates, antigenicity of 
(Rose et al.), 278 ( Abst.) 

Ethylnorepinephrine: unique bronchodilator, 
34 (Abst.) 

Exfoliative dermatitis as complication of 
chloroquine therapy in rheuma- 
toid arthritis, 3 ( Abst.) 

Eye tests with inhalant allergens (Tuft et 
al.), 492 


KF 
Favism, serologic studies (Kantor and Arbes- 
man), 114 


manifestation of experimental 
allergy (Farr), 268 ( Abst.) 


Fever as 


skin rash, and focal hepatitis following 

therapy with sulfamethoxypy- 
ridazine, 9 (Abst.) 

Fingers, dermatitis of, from rosary beads, 
6 (Abst.) 

Fish; immune sera in study of food antigens 
(Cohen), 267 (Abst.), 250 

Flag sampler (Harrington et al.), 363 


Fluorescent (blue-green) light, sensitivity to, 
4 (Abst.) 
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Food allergy, bronchial asthma due to, in 
ninety-five patients, 66 (Abst.) 
role in atopic dermatitis, 37 (Abst.) 
study of 150 ‘‘allergic’’ children (Freed- 
man and Sellars), 272 (Abst.) 
antigens, immune sera in study of. I. Fish 
(Cohen), 267 (Abst.), 250 
II. Crustaceans (Cohen and Reif), 
267 (Abst.), 311 
sensitivity (Freedman and Sellars), 42 
Fractionation of short ragweed pollen ex- 
tracts on diethylaminocellulose, 
82 (Abst.) 
Fur workers, allergy in, with special refer- 
ence to paraphenylenediamine 
(Silberman and Sorrell), 11 


G 


Gamma globulin study (report of Committee 
on Drugs), 547 


treatment of intrinsic asthma 
(Crepea and Friedlaender), 439 


use in 

radiation, heat processing, and ultraviolet 
radiation, effect on anaphylacto- 
genic properties of milk (Kray- 
bill et al.), 274 (Abst.), 342 


Ganglionie blocking agent, potentiating effect 
of epinephrine with use of, 2 
(Abst. ) 


Gangrene of foot in infant after treatment 
with penicillin, 71 (Abst.) 


Gastric lesions, acute, induction by histamine 
liberators in rats  (Franco- 
Browder et al.), 1 


German Society of Allergology, seventh con- 
gress, 478 (Announcement ) 


Giant ragweed pollen, preparation and im- 
munologic properties of trifidin 
A, antigen from, 18 (Abst.) 


Glomerulonephritis, human, and _ nephrotic 
syndrome, autoantibodies in, 62 
( Abst.) 


Glucose, blood, effect of histamine and hista- 
mine liberator, compound 48/80, 
72 (Abst. ) 


Grafting, corneal, in man, antigens in human 
cornea and relationship to, 29 


(Abst. ) 
Granuloma, eosinophilic, of lung, 84 (Abst.) 
with eosinophilic pneumonia, 47 
(Abst. ) 


formation in man, experimental evidence 
for allergic basis, 7 ( Abst.) 


Grass pollen extracts, instability, 53 (Abst. ) 


and volumetric pollen counts, 
parallel (Blumstein and Spiegel- 
man), 279 (Abst.), 464 


Gravimetric 


SUBJECT 





INDEX 


| Gravitational pollen samplers (Harrington 
et al.), 359 


Growth suppression in asthmatic children ye. 
ceiving prolonged therapy with 
prednisone and methylprednigo. 
lone (Van Metre and Pinker. 
ton), 103 


Guanine in pearly nail lacquer, dermatitis of 
face caused by, 35 (Abst. ) 





H 


Hay fever and asthma, 1, 17, 33, 49, 66, 82 
( Absts. ) 


| effect of ragweed pollen control program 
(Cohart and Kandle), 299 


treatment with intranasal hydrocortisone 
acetate powder, 67 (Abst.) 


Heat processing, gamma radiation, and ultra. 
violet radiation, effect on ana- 
phylactogenic properties of milk 
(Kraybill et al.), 274 (Abst.), 
342 


Hemagglutinating antibodies, effect of hypo- 
sensitization therapy on, in rag- 
weed-sensitive patients (Arbes- 
man et al.), 265 (Abst.) 


Hematopoietic cells, rat or rabbit, antibody 
formation in x-irradiated rats 
protected with, 28 (Abst.) 


Hemodynamics, pulmonary, effects of hista- 
mine, 5 hydroxytryptamine, and 
epinephrine on, with particular 
reference to arterial and vénous 
segment resistances, 43 (Abst.) 


Hemophilus wpertussis-treated mice, anaphy- 


laxis in, 23 (Abst.) 
Hemorrhagic and necrotic reactions in guinea 
pigs during protracted anaphy- 








lactic shock, 40 (Abst.) 


skin manifestations following use of pred- 
nisone and_ prednisolone, 67 
(Abst.) 


Hepatitis, focal, fever and skin rash follow- 
ing therapy with sulfamethoxy- 
pyridazine, 9 (Abst.) 


Heterologous protein, clearance from circula- 
tion of normal and immunized 
man, 14 (Abst.) 


Hill, Louis Webb, honored by allergy group, 
190 (Announcement) 


Hirst automatic volumetric 


(Hyde), 219 


Histamine and compound 48/80, cardiovas- 
cular and respiratory effects of 


spore trap 


lethal doses in rabbits, 89 
( Abst.) 

dynamics of release from tissue mast cell, 
14 (Abst.) 
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SUBJECT INDEX 


Histamine—Cont ’d 
emerging patterns of organic metabolism 
(Gardner), 479 
and 5-hydroxytryptamine, adrenal cortical 
hormones and formation of, 74 
(Abst. ) 
and epinephrine, effects on pulmonary 
hemodynamics with particular 
reference to arterial and venous 
segment resistances, 43 (Abst.) 


and histamine liberator, compound 48/80, 
effect on blood glucose, 72 
(Abst. ) 

injected, excretion by asthmatic children 
(Mitchell), 506 


liberators, induction of acute gastric lesions 
by, in rats (Franco-Browder et 
al.), 1 


release from allergic blood, in vitro, effect 
of specific desensitization (Van- 
Arsdel and Middleton), 281 
(Abst. ) 

and serotonin, role of platelets and release 
of, during anaphylaxis in rabbit 
(Waalkes and Coburn), 394 


effect of reserpine on (Waalkes et al.), 
408 


Histaminopexie potency of blood serum in 
eczemas in adults, changes in, 


4 (Abst.) 


Histoplasmin skin tests, altered skin reac- 
tivity induced by repeated (Sills 
et al.), 541 


Homografts, skin, transfer of acquired toler- 
ance to, in mice, 90 (Abst.) 


Hormones, adrenal cortical, and formation of 
histamine and 5-hydroxytrypta- 
mine, 74 (Abst.) 


House dust allergen factor, purified, isolation 
and characterization 
and Campbell), 198 


and pollen antigens, lysis in vitro in pres- 
ence of (Pettit et al.), 277 
(Abst. ) 


Hydrocortisone acetate powder, intranasal, in 
treatment of hay fever, 67 
(Abst. ) 


or corticosterone, increase in circulating red 
cell volume of normal rats after 
treatment with, 72 (Abst.) 


esters, plasma 17-hydroxycorticosteroid con- 
centrations in fasted dogs fol- 
lowing oral administration, 73 
(Abst. ) 


hemisuceinate by inhalation in children 

with asthma, 67 (Abst.) 
Hydroxyzine, use with prednisolone in control 
of allergic disorders, 50 ( Abst.) 


(Vannier | 
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or 


Hypersensitivity, delayed, in mice (Crowle), 
151, 442 


in vitro, 90 (Abst. ) 


myocarditis occurring with sulfamethoxy- 
pyridazine therapy, 22 ( Abst.) 


to penicillin, 23 (Abst.) 


pollen, transfer from man to mouse with 
leukocytes and plasma (Oakley 
and Sullivan), 279 (Abst.) 


tobacco (Fontana et al.), 241 


Hyposensitization therapy, effect on hemag- 


glutinating antibodies in rag- 
weed-sensitive patients (Arbes- 


man et al.), 265 (Abst.) 


Idiopathic thrombocytopenic purpura, further 
characterization of electropho- 
retic anomaly in serum of pa- 
tients with, 74 (Abst.) 


Immune sera in study of food antigens. I. 
Fish (Cohen), 267 (Abst.), 
250 
II. Crustaceans (Cohen and Reif), 
267 (Abst.), 311 


Immunization with Asian-strain influenza vae- 
cine equivalence of subcutaneous 
and intradermal routes, 93 
( Abst.) 

Immuno-chemical method for determination 
of serum level of insulin (Fein- 
berg), 269 ( Abst.) 


Immunologic differences between  iso-anti- 
bodies and auto-antibodies, 46 
( Abst. ) 

unresponsiveness in rabbits produced by 


neonatal injection of defined 


antigens, 92 ( Abst.) 


Immunology, 27, 44, 62, 76, 90 (Absts.) 


Immunoreactions involving platelets, 45 


( Abst.) 
Infant(s), gangrene of foot in, after treat- 
ment with penicillin, 77 ( Abst.) 
inhalant allergy in, 172 (Abst.) 
rice intolerance in, 87 (Abst.) 
Infaney, prognosis of asthma in (Buffum), 
165 
Asian-strain, vaccine equivalence 
of subcutaneous and intradermal 


routes, immunization with, 93 
(Abst. ) 


Influenza, 


allergens, eye tests with (Tuft et 
al.), 492 


Inhalant 


allergy in infants, 12 (Abst.) 


sensitivity, insect allergy as possible cause 
(Wiseman et al.), 191 








Insect (s), allergy to, as possible cause of in- 
halant sensitivity (Wiseman et 
al.), 191 


studies on antigenic relationship 
of, by reagin neutralization 
(Pruzansky et al.), 270 (Abst.), 
302 


extracts, 


stinging, protective measures against, 87 
(Abst. } 

serum level of, immuno-chemical 
method for determination (Fein- 
berg), 269 (Abst. ) 


Insulin, 


International Congress of Allergology, third, 
95 (Announcement), 286 (B. 
rev. ) 

Intrinsic asthma, use of gamma globulin in 
treatment (Crepea and Fried- 
laender), 439 

lododerma, recurrent, 19 (Abst.) 

Iron, toxic reaction to intramuscular injec- 
tion, 71 (Abst.) 


Irradiation, whole body, leukopenia produced 


by nitrogen mustard and by, 
comparison of effects on 
Schwartzman phenomenon, 26 
(Abst. ) 

Iso-antibodies and auto-antibodies, immuno- 
logic differences between, 46 
(Abst. ) 


Itech, swimmers’, in New Jersey, 7 (Abst.) 


J 


Jaundice in patient treated with chlorothia- 
zide, 85 ( Abst.) 


Jewelweed in treatment of rhus dermatitis, 37 
( Abst. ) 


L 


Labor and puerperium, circulating eosinophils 
in, 63 ( Abst.) 


Leucocyte antibodies in sera from pregnant 
women, 47 (Abst. ) 


Leucocytolysis. I. Lysis in vitro in presence 
of pollen and house dust anti- 
gens (Pettit et al.), 277 (Abst.) 


Leukocytes and plasma, transfer of pollen 
hypersensitivity from man _ to 
mouse with (Oakley and Sulli- 
van), 279 (Abst.) 


Leukopenia produced by nitrogen mustard 
and by whole body irradiation, 
comparison of effects on 
Shwartzman phenomenon, 26 

(Abst. ) 


SUBJECT 








INDEX 


Lichenoid eruptions following contact derma. 
titis, 21 (Abst.) 


Light, fluorescent (blue-green), sensitivity to 
4 (Abst.) ; 


Lung, eosinophilic granuloma of, 84 (Abst.) 
with — eosinophilic pneumonia, 47 
( Abst. ) 


Lupus erythematosus, systemic, precipitin re- 
action between DNA and serum 
factor in, 79 (Abst.) 

cells, studies on transfer. XII, 
Effect of anti-rabbit-leucocyte 
serum on transfer of antigen-in- 


Lymph node 


cubated lymph node cells, 44 
( Abst.) 
XIII. Effect of x-irradiation on 


lymph node cells incubated in 
vitro with Shigella-trypsin  fil- 
trate, 79 (Abst.) 

Lysergic acid derivatives and antihistamines 
as inhibitors of edema provoked 
in rat’s paw by serotonin, 43 
(Abst. ) 


M 


Malignancy, does allergic diathesis influence? 
(Fisherman), 271 (Abst.) 


Mast cell(s) disruption, influence of anti- 

histamines following x-irradia- 

tion, 26 (Abst.) 

local response to antigen in sensitized 
mice, 13 (Abst.) 

tissue, dynamics of release of histamine 
from, 14 (Abst.) 


Medication, oral, with preparations for pro- 
longed action, 58 (Abst.) 

Medrol, side effects noted in treatment with, 
16 (Abst.) 


and Aristocort, effects on some skin dis- 
eases, 38 ( Abst.) 
Metabolic studies on asthmatic patients 


treated with newer steroids (Me- 
Garry et al.), 278 (Abst.) 
Metabolism, organic, emerging patterns of 
(Gardner), 479 
of some antigen-antibody complexes in rab- 
bit, 78 (Abst.) 

Metal spectacles, dermatitis from, 21 (Abst.) 
Methylprednisolone, side effects noted in 
treatment with, 16 (Abst.) 
prednisone, growth suppression in 

asthmatie children receiving pro- 
longed therapy with (Van Metre 
and Pinkerton), 103 
Meti-Derm as aerosol for 
( Abst.) 


and 


dermatoses, 68 


Michigan Allergy Society, 380 (Announce- 


ment ) 
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SUBJECT 


Milk, effect of heat processing, gamma radia- 
tion, and ultraviolet radiation 
on anaphylactogenie properties 
of (Kraybill et al.), 274 
(Abst.), 342 

components of, and significance to allergic 
child, 70 (Abst.) 

Mononuclear cells, experimental depletion in 
guinea pigs (Wilhelm et al.), 
282 (Abst.) 

Mumps viral antigen, effect of cortisone on 
cytotoxicity of, 90 (Abst.) 

Myocarditis, hypersensitivity, occurring with 
sulfamethoxypyridamine ther- 
apy, 22 (Abst. ) 

Myxoedema, thyroid antibodies in, 77 ( Abst.) 


N 
Nail lacquer, pearly, dermatitis of face 
caused by guanine in, 35 ( Abst.) 
Nartrate, agranulocytosis following use of, 
8 (Abst.) 
Nasal polyps, problem of (Lederer), 420 
Necrotie and hemorrhagic reactions in guinea 
pigs during protracted anaphy- 
lactic shock, 40 ( Abst.) 


Nephrotie syndrome and human glomerulone- 
phritis, autoantibodies in, 62 
( Abst. ) 

Nervous system and anaphylaxis, 11 (Abst.) 

New Jersey Allergy Society, 380 (Announce- 
ment ) 

New York University—Bellevue Medical 

Center, 552 (Announcement ) 

Nitrogen mustard, leukopenia produced by, 
and by whole body irradiation, 
comparison of effects on 
Schwartzman phenomenon, 26 
(Abst. ) 


Nose, dermatitis of, due to sniff tobacco, 3 
( Abst.) 


O 


Obituaries, Chobot, Robert, 96 
Bernstein, Clarence, 473 
Black, J. Harvey, 188 
Fox, Maurice Simpson, 474 
Frankel, Jerome, 474 
Freedman, Barnett P., 475 
Hebald, Selian, 377 
Saferstein, T. Harry, 189 
Sochacki, Alexander, 475 
Swern, Nathan, 476 
Vander Veer, Albert, 284 
Occupational allergy, 378 (B. rev.) 
Oral medication with preparations for pro- 
longed action, 58 (Abst. 
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INDEX 573 
Organic metabolism, emerging patterns of 


(Gardner), 479 
Otorhinology and _ ophthalmology, 
( Absts. ) 


12, 29 


P 


Pancreatic lesions, acute, in patients treated 
with ACTH and adrenal corti- 
coids, 25 (Abst.) 

-arabromdylamine maleate, chlorprophenpy- 
ridamine maleate, and tripelen- 
namine hydrochloride in chronic 
allergic rhinitis (MacLaren), 
235 

Paraphenylenediamine, allergy in fur work- 
ers, with special reference to 
(Silberman and Sorrell), 11 

-assive cutaneous anaphylaxis in guinea pig, 
thyroid-specific autoantibodies 
studied by, 44 ( Abst.) 

reaction, antibody production by 
guinea pig cells demonstrated 
by, 10 ( Abst.) 
changes produced by 
serum, 75 (Abst.) 

Peanut oil, egg yolk, and soybean lecithin, 
antianaphylactic and antisero- 
tonin activity of compound ob- 
tained from (Ganley and Robin- 
son), 415 

Penicillin, allergic reaction to poliomyelitis 
vaccine probably due to, 71 
(Abst. ) 

antigenicity, on modification of (Berryman 
and Fisherman), 266 (Abst.), 
329 


circulating antibody against, 27 (Abst.) 


-athologic anti-lung 


gangrene of foot in infant after treatment 
with, 77 (Abst. ) 
hypersensitivity to, 23 ( Abst.) 
penicillinase in treatment of, allergic reac- 
tions to (Friedlaender), 181 

reaction, development of sensitivity to peni- 

cillinase following use in (Weiss 

and Crepea), 337 

ehronic, from dairy products 

proved by penicillinase cures, 68 

( Abst. ) 

Penicillinase cures, chronic penicillin urticaria 
from dairy products proved by, 
68 ( Abst.) 

development of sensitivity to, following use 
in penicillin reaction (Weiss 
and Crepea), 337 
in treatment of allergic reactions to peni- 

eillin (Friedlaender), 181 

Perfume dermatitis, 36 (Abst. ) 

nodosa, clinical 

of ‘‘allergic’’ 

61 (Abst.) 

acute, after smallpox vaccina- 

tion, 32 ( Abst.) 


urticaria, 


differentiation 
vasculitis from, 


Periarteritis 


Pericarditis, 
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Peritoneal exudate cells, local passive trans- 
fer of tuberculin sensitivity 
with, in guinea pig, 40 (Abst.) 

of sensitized guinea pigs in surviving 
cell culture, effect of tuberculin 
on, 39 ( Abst.) 

Pertussis-inoculated mice, sensitivity to en- 
dotoxin, 78 (Abst.) 

Pharmacology, physiology, and pathology, 18, 

25, 42, 58, 72, 88 (Absts.) 

derivatives, agranulocytosis 

following administration of, 8& 

(Abst. ) 

Philodendron as cause of contact dermatitis, 
22 (Abst. ) 

Physical conditioning program for asthmatic 
children, 34 (Abst. ) 

Plasma, autologous and nonautologous, cu- 

taneous reactions to (Freedman 

et al.), 271 (Abst.) 


constituents, human, corticotrophic activity, 
42 (Abst.) 

and leukocytes, transfer of pollen hyper- 
sensitivity from man to mouse 
with (Oakley and Sullivan), 279 
( Abst.) 

17-hydroxyeorticosteroid concentrations in 
fasted dogs following oral ad- 
ministration of hydrocortisone 
esters, 73 (Abst.) 


Phenothiazine 


Platelet(s) antigen, human, effect of predni- 
solone on circulating antibody 
formation in animals immunized 
with, 76 ( Abst.) 

immunoreactions involving, 55 ( Abst.) 
role of, and release of serotonin and hista- 
mine during anaphylaxis in rab- 
bit (Waalkes and Coburn), 394 
studies on, 74 (Abst.) 


Pneumonia, eosinophilic, and 


granuloma of lung, 47 


eosinophilic 

(Abst. ) 

Poison ivy (rhus) dermatitis, 55 (Abst.) 
oral prophylaxis against, with Aqua 


Ivy Tablets (Langs and 
Strauss), 130 
Poisoning, aminophylline, 75 (Abst.) 
Poliomyelitis vaccine, allergic reaction to, 
probably due to penicillin, 71 
(Abst. ) 


Pollen of common sugar beet, allergy to 


(Peck and Moffat), 140 
counting, improved volumetric impinger for 
(Marx et al.), 83 
counts, parallel volumetric and gravimetric 
(Blumstein and Spiegelman), 
279 (Abst.), 464 
ragweed, effects of ragweed control pro- 
gram (Cohart and Kandle), 287 
grains, volumetric counts at Cardiff, Wales 
(Hyde), 219 





SUBJECT INDEX 


Pollen—Cont’d 
grass, instability of extracts, 53 (Abst.) 
and house dust antigens, lysis in vitro jy 

presence of (Pettit et al.), 277 


( Abst.) 
hvpersensitivity, transfer from man_ to 
mouse with leukocytes and 


plasma (Oakley and Sullivan) 
279 (Abst.) 
complex, new water-insoluble 
whole, preparation and_ stand- 
ardization of suspensions (Fuchs 
and Strauss), 66 


ragweed, 


samplers, high-efficiency, for use in clini- 
cal allergy (Harrington et al.), 
357 
Pollinosis, ragweed, dexamethasone and _pred- 
nisone in treatment of (Brown 
et al.), 484 


Polyps, nasal, problem of (Lederer), 420 


Polysaccharides, nonantigenicity of, in guinea 
pigs, 46 (Abst.) 


Positive pressure treatment, inspiratory, cir- 
culating changes associated with, 
82 ( Abst.) 


and gel diffusion techniques, 
quantitative, comparison of hu- 
man antisera to purified diph- 
theria toxoid with antisera to 
other purified antigens by, 29 
(Abst. ) 
reaction between DNA and serum factor in 
systemic lupus erythematosus, 
79 (Abst.) 
testing for, after reaction to antibiotics, 78 
( Abst.) 


as aerosol for 
(Abst. ) 


effect on circulating antibody formation in 
animals immunized with human 
platelet antigen, 76 (Abst.) 


Precipitin(s) 


Prednisolone, dermatoses, 68 





and methylprednisolone, growth suppression 
in asthmatie children receiving 
prolonged therapy with (Van 
Metre and Pinkerton), 103 

prednisone, hemorrhagic skin mani- 

festations following use of, 67 

( Abst. ) 

of chronic 

( Abst.) 

| use of tranquilizing agent with, in control 

of allergic disorders, 50 ( Abst.) 


and 


treatment asthma with, 43 


Prednisone in treatment of allergic diseases 
in children, 52 (Abst.) 


of ragweed pollinosis 
| 484 


| Pregnant women, leucocyte antibodies in sera 
from, 47 (Abst.) 


Primum non nocere, 376 (Editorial) 


(Brown et al.), 
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Procaine sensitivity, 38 (Abst.) 


SUBJECT INDEX 


Prochlorperazine as cause of chlorpromazine- | 


type cholangitis, 86 (Abst.) 


Protein, heterologous, clearance from circula- 
tion of normal and immunized 


man, 14 (Abst.) 
skin reactivity in infantile and childhood 
eczema, 35 (Abst.) 
Puerperium and labor, circulating eosinophils 
in, 63 (Abst.) 
Pulmonary arteriosclerosis due to serotonin, 
43 (Abst.) 
aspergillosis with cavitation, 80 (Abst.) 
circulation, effects of aminophylline and 
other xanthines on, 75 (Abst.) 
of theophylline ethylenediamine on, 60 
( Abst.) 


emphysema, cor pulmonale secondary to, 
electrocardiogram in, 61 (Abst.) 


obstructive, bronchodilators and corticos- 
teroids in treatment, 15 (Abst.) 
treatment, 66 (Abst.) 


function in children. I. Determination of 
norms (Bernstein et al.), 514 


II. Preliminary studies in chronic in- | 


tractable childhood asthma 


(Bernstein et al.), 534 


in normal and asthmatic children (Bern- 
stein et al.), 266 (Abst.) 


hemodynamics, effects of histamine, 5 hy- 
droxytryptamine, and epineph- 
rine on, with particular refer- 
ence to arterial and venous seg- 
ment resistances, 43 (Abst.) 


Purification of antibodies (Swineford et al.), 
280 (Abst.), 433 


Purified diphtheria toxoid, comparison of hu- 
man antisera to, with antisera 
to other purified antigens by 
quantitative precipitin and gel 
diffusion techniques, 29 (Abst.) 

house dust allergen factor, isolation and 
characterization (Vannier and 


Campbell), 198 
Purpura, anaphylactoid, clinical and patho- 


logical findings in skin, 7 
(Abst. ) 
athrombocytopenic, caused by chlorothia- 


zide, 68 (Abst.) 
drug, thrombocytopenia in, 53 (Abst. ) 
idiopathic thrombocytopenic, further char- 
acterization of electrophoretic 
anomaly in serum of patients 
with, 74 (Abst.) 
thromboeytopenic, associated 


methoxypyridazine 
tion, 86 (Abst.) 


Pyrexial reactions during blood transfusions, 


chlorpheniramine maleate in pro- 
phylaxis, 63 (Abst.) 


with sulfa- 
administra- 








R 


Rabbit antibody, in vitro production 


(Vaughan et al.), 282 (Abst.) 
semen antigens, 91 ( Abst.) 

Radiation, gamma and ultraviolet, and heat 
processing, effect on anaphylac- 
togenic properties of milk 
(Kraybill et al.), 342 

Radium gamma rays, antibody production in 
mice exposed intermittently to, 
62 (Abst.) 

Ragweed control program, effects on ragweed 
pollen counts (Cohart and 
Kandle), 287 

pollen complex, water-insoluble whole, clin- 
ical evaluation and preparation 
and standardization of suspen- 
sions of new (Fuchs and 
Strauss), 66 


control program, effect on hay fever 
(Cohart and Kandle), 299 
counts, effects of ragweed control pro- 


gram (Cohart and Kandle), 287 

pollinosis, dexamethasone and prednisone in 
treatment of (Brown et al.), 
484 

short, pollen extracts, fractionation on di- 
ethylaminocellulose, 82 (Abst.) 

Ragweed-sensitive patients, effect of hyposen- 

sitization therapy on hemagglu- 
tinating antibodies in (Arbes- 
man et al.), 265 (Abst.) 
Reagin neutralization, studies on antigenic re- 
lationship of insect extracts by 
(Pruzansky et al.), 270 (Abst.), 
352 
vessels, effects of sympathomimetic 
drugs on, 42 (Abst.) 
Research Council of American Academy of 
Allergy, report of Committee on 
Drugs (Friedlaender), 547 

Reserpine effects and experimentally produced 
lesions of cardiovascular sensiti- 
zation and eosinophilia (Cohen 
and Mines), 169 

on histamine and serotonin 

al.), 408 

Respiration of nonasthmatic and asthmatic 

subjects, effect of 5-hydroxy- 

tryptamine on, 51 (Abst.) 
allergy patients, ‘‘climate 
group,’’ 67 (Abst.) 

and cardiovascular effects of lethal doses of 

histamine and compound 48/80 
in rabbits, 89 (Abst.) 

(See Arthritis, rheu- 


Renal 


(Waalkes et 


Respiratory 


arthritis 
matoid ) 
Rhinitis, chronic allergic, parabromdylamine 
maleate, chlorprophenpyridamine 

maleate, and tripelennamine hy- 

drochloride in (MacLaren), 235 

seasonal, and induced whealing, effect of 
calcium pantothenate on, 33 

(Abst.) 


Rheumatoid 












576 SUBJECT 


Rhus dermatitis (See Dermatitis) 

Rice intolerance in infants, 87 (Abst.) 

Rosary beads, dermatitis of fingers due to, 
6 (Abst.) 

Roto-bar pollen sampler (Harrington et al.), 
365 


S 


Schultz-Dale reaction, improbability of re- 

lease of serotonin in, 57 ( Abst.) 
mechanism (Geiger and Alpers), 316 

Sedimentation studies of skin-sensitizing anti- 
body (Heimlich et al.), 273 
(Abst. ) 

Semen, rabbit, antigens of, 91 ( Abst.) 

Sensitivity, food (Freedman and Sellars), 42 

inhalant, insect allergy as possible cause 
(Wiseman et al.), 191 

to penicillinase, development of, following 
use in penicillin reaction (Weiss 
and Crepea), 337 

Sensitizability of offspring, effect upon, of 
feeding simple chemical aller- 
gens to pregnant guinea pigs, 
45 (Abst.) 

Sensitization, mechanism and evolution, 56 
(Abst. ) 

of mouse, use of adjuvants in (Malkiel and 
Hargis), 387 

Serotonin, comparison of lysergic acid deriva- 
tives and antihistamines as in- 
hibitors of edema provoked in 
rat’s paw by, 43 (Abst.) 

effect on respiration of nonasthmatie and 

asthmatic subjects, 51 (Abst.) 

and histamine, role of platelets and release 

of, during anaphylaxis in rab- 

bit (Waalkes and Coburn), 394 

effect of reserpine on (Waalkes et al.), 
408 

improbability of release in Schultz-Dale 

reaction, 57 (Abst.) 

arteriosclerosis due to, 43 

(Abst. ) 

Serum(a) of children with bronchial asthma, 
antistaphylolysin determinations 
in, 63 (Abst.) 

electrophoretic patterns in hypersensitive 
state, 49 (Abst.) 

human, and serum fractions, skin-sensitiz- 
ing activity (Aladjem et al.), 
275 (Abst.) 

immune, in study of food antigens. I. 
Fish (Cohen), 267 (Abst.), 250 

IT. Crustaceans (Cohen and Reif), 

267 (Abst.), 311 

level of insulin, immuno-chemical method 
for determination (Feinberg), 
269 (Abst.) 

from pregnant women, leucocyte antibodies 
in, 47 (Abst. ) 


pulmonary 








INDEX 


Serum(a)—Cont’d 
of rabbits, elimination of antigen-antibody 
complexes from, 45 (Abst.) ° 
Shock, anaphylactic, compared with shock 
due to endotoxin, 24 (Abst.) 
Shwartzman phenomenon, comparison of ef. 
fects on, of leukopenia produced 
by nitrogen mustard and by 
whole body irradiation, 2 
( Abst.) 
Skin diseases, effects of triamcinolone and 6- 
methylprednisolone on some, 38 
( Abst.) 
homografts, transfer of acquired tolerance 
to, in mice, 90 (Abst.) 
manifestations, hemorrhagic, following use 
of prednisone and prednisolone, 
67 (Abst.) 
rash, focal hepatitis, and fever follow- 
ing therapy with sulfamethoxy- 
pyridazine, 9 (Abst.) 
tests, histoplasmin, altered skin reactivity 
induced by repeated (Sills et 
al.), 541 
in thyroid disease, 76 (Abst.) 
wheal, experimental, effect of ataractic and 
antihistaminie drugs on (Too- 
good), 280 (Abst.) 
Skin-sensitizing activity of human serums and 
serum fractions (Aladjem et 
al.), 275 (Abst.) 
antibody, sedimentation studies (Heimlich 
et al.), 273 (Abst.) 
Smallpox vaccination, acute pericarditis after, 
32 (Abst.) 
Sniff tobacco, dermatitis of nose due to, 3 
( Abst.) 
Solar sensitivity, unusual manifestation of 
cheilitis due to, 6 (Abst.) 
Soybean lecithin, egg yolk, and peanut oil, 
antianaphylactic and antisero- 
tonin activity of compound ob- 
tained from (Ganley and Robin- 
son), 415 
Spatial vectoreardiogram in bronchial asthma 
(Criep and Silverblatt), 267 
( Abst. ) 
Spectacles, metal, dermatitis from, 27 ( Abst.) 
Sputum, significance of eosinophils in, 53 
(Abst. ) 


Status asthmaticus complicated by vasomotor 
collapse, treatment (Saier et 
al.), 61 

Steroids, metabolic studies on asthmatic pa- 
tients treated with newer (Me- 
Garry et al.), 278 (Abst.) 

ulcerogenic properties, 59 (Abst.) 

Streptococcal infection, local, inhibition of 
anaphylaxis in guinea pig by 
(Meleyeo et al.), 269 (Abst.), 
257 . 

Sugar beet, allergy to pollen of (Peck and 
Moffat), 140 
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SUBJECT 


Sulfamethoxypyridamine therapy, hypersensi- 
tivity myocarditis occurring 
with, 22 (Abst. ) 

thrombocytopenic purpura associated with 
administration of, 86 (Abst.) 

Sulfamethoxypyridazine, cutaneous reactions 
due to, 18 ( Abst.) 

focal hepatitis, fever, and skin rash follow- 
ing therapy with, 9 ( Abst.) 


Sweat electrolytes, abnormal, in patients with 
allergies (Lanoff et al.), 275 
(Abst.), 8&8 (Abst.) 

painful nonsuppurative, of costo- 
chondral cartilages (Goodman 
and Eragan), 90 


Swelling, 


( Abst. ) 


Svmpathomimetic bronehodilators, eardio- 
vascular effects, 89 (Abst.) 


Swimmers’ itch in New Jersey, 7 


drugs, effects on renal vessels, 42 (Abst. ) | 
| 


T 


Theophylline, alecohol-water solution of, al- 
cohol-water solution, and theo- 


phylline-water solution, com- 
parative effectiveness of, for 
oral treatment of acute bron- 


chial asthma (Spielman), 35 
ethylenediamine, effect on pulmonary cir- 
culation, 60 (Abst.) 


Thermo-Fax paper, contact dermatitis due 
to, 3 (Abst.) 
Thrombocytopenia in drug purpura, 445 


(Abst. ) 

Thromboeytopenie purpura associated with 
sulfamethoxypyridazine admin- 
istration, 86 (Abst.) 

idiopathic, further characterization of 


electrophoretic anomaly in 
serum of patients with, 74 
(Abst.) 

Thyroid antibodies in = myxoedema, 77 
(Abst. ) 


test in, 76 (Abst.) 

Thyroid-specifie autoantibodies studied by 
passive cutaneous anaphylaxis 
of guinea pig, 44 (Abst.) 


disease, skin 


Tietze’s syndrome (Goodman and Eragan), 
90 

4 he , . struity . 

obacco hypersensitivity (Fontana et al.), 
241 

sniff, dermatitis of nose due to, 3 ( Abst.) 

Tonsillectomy and allergy (Lerner and Mar- 
kow), 276 (Abst.) 

Toxic reaction to intramuscular injection of 
iron, 71 (Abst.) 

Tranquilizing agent, use with prednisolone 
in control of allergic disorders, 
50 (Abst.) 

Transfer of lymph node cells, studies on, 44 


(Abst. ) 
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Triameinolone and 6-methylprednisolone, ef- 
feets on some skin diseases, 38 
( Abst.) 


in treatment of 
(Criep), 50 


allergic conditions 
Trifidin A, antigen from giant ragweed pol- 
len, preparation and immuno- 
logic properties, 18 ( Abst.) 
Tripelennamine hydrochloride, parabromdyl- 
amine maleate, and chlor- 
prophenpyridamine maleate in 
chronic allergic rhinitis (Mac- 
Laren), 235 
effect in chronic 
(Abst. ) 
effect on peritoneal exudate 
cells of sensitized guinea pigs 
in surviving cell culture, 39 
(Abst. ) 
hypersensitivity, demonstration in 
75 (Abst.) 
sensitivity, local passive transfer with peri- 
toneal exudate cells in guines 
pig, 40 (Abst.) 


intramuscular, 
bronehitis, 17 


Trypsin, 


Tubereulin, 


vitro, 


U 
properties of steroids, 459 
( Abst.) 

radiation, heat processing, and 
gamma _ radiation, effect on 
anaphylactogenie properties of 
milk (Kraybill et al.), 342 

Uremia, production of antibody in patients 

with, 94 (Abst.) 

Urography, intravenous, comparison of Ben- 
adryl and Chlor-Trimeton in, 
32 (Abst.) 

chronie penicillin, from 
products, proved by 
linase cures, 68 (Abst.) 


Uleerogenic 


Ultraviolet 


Urticaria, dairy 


penicil- 


smooth muscle, electrical and me- 
chanical responses during ana- 
phylaxis in vitro, 83 ( Abst.) 


Uterine 


Vv 
Vaccination, smallpox, acute 
after, 32 (Abst.) 


pericarditis 


Vasculitis, “allergic,” clinical differentiation 


from periarteritis nodosa, 61 
(Abst. ) 
Vasomotor collapse, treatment of status 


asthmaticus complicated by 
(Saier et al.), 61 
Vectorcardiogram, spatial, in 
asthma (Criep— and 
blatt), 267 (Abst.) 
Volumetrie counts of pollen grains at Car- 
diff, Wales (Hyde), 219 
gravimetrie pollen 
(Blumstein and 
279 (Abst.), 464 


bronchial 
Silver- 


counts, parallel 
Spiegelman), 


and 
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Volumetric—Cont’d 
impinger, improved, for pollen counting 
(Marx et al.), 83 
pollen samplers (Harrington et al.), 358 


W 


Wasp and bee sensitivity, serial intracuta- 
neous testing for (Mueller), 
123 

West Virginia State Society of Allergy, 380 
(Announcement ) 

Wheal, experimental skin, effect of atarac- 
tie and antihistaminic drugs on 
(Toogood), 280 (Abst.) 


SUBJECT 


| Xanthines, 


INDEX 


induced, and seasonal rhinitis : 
effect of calcium pantothenate 
on, 38 (Abst.) 


Whealing, 


x 


effects of aminophylline and 
other, on pulmonary ecirecula- 
tion, 75 (Abst.) 


X-irradiation, influence of antihistamines on 
mast cell disruption following, 
26 (Abst.) 


| Xylocaine, use of, in proeaine-sensitive in- 


dividuals, 38 (Abst.) 








